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PREFACE. 


"tns  principal  object  of  this  work  is  to  present  to  Lawyers  objectaofthe-' 
and  others  occasionally  concerned  in  the  administration  of  jus- 
tice, such  a  condensed  practical  view  of  Anatomy ^  Physiology^ 
Pathology  J  Surgery^  Chemistry  ^  Medicine^  Medical  Juris- 
prudence and  Police^  as  is  essential  to  be  known  by  them  in 
practical  connexion  with  their  professional  avocations;  -  and  te 
Medical  Men^  so -much  of  the  Law  connected  with  their He^ 
partments,  as  ought  to  be  intimately  knoicn  by  them;  and 
especially  all  the  Law  relating  to  their  otvn  Sights^  Privileges^ 
CondiACt^  Zhities,  and  Liabilities.    A  general  knowledge  of 
these  subjects  is  essential  to  the  perfect  education  of  all  Officers 
in  the  Army  and  Navy,  and  oi every  GentlemaUyBnd  especially 
so  to  Legislators,  Judges  f  Coroners^  Magistrates,  Barristers^, 
and,  indeed,  to  every  member  of  the  legal  profession,  and  to  aH 
persons  who  may  become  Jurors  or  Witnesses;  so  as  to  enable 
Legislators  more  scientifically  and  practically  to  determine  upon 
the  expediency  of  improving  the  existing  laws  relating  to  Pub- 
lic Health,  and  the  protection  of  the  persons  of  individuals,  and 
all  to  give  due  effect  to  the  existing  regulations.    By  a  know-' 
ledge  of  these  subjects,  the  present  laws  will  be  better  under- 
stood and  applied,  and  preferable  enactments  with  regard  to  the 
preservation  of  Health  and  Polfce  and  Punishments  may  be  in- 
troduced.— ^That  science  is  of  primary  importance  which  most 
conduces  to  the  perfect  and  permanent  happiness  x)£  mankind^ 
l^heology  and  Moral  Philosophy,  as  calculated  to  ensure  future 
as  well  as  present  mental  happiness,  stand  pre-eminent;  but 
the  next  in  substantial  and  universal  importance,  are  Physiolo- 
gy, Pathology,  and  Surgery,  since  these  tend  to  improve  or  se- 
cure Health  and  Happiness,  or  to  restore  them  when  afflicted ' 
Hy  corporeal  or  mental  disorder.  ^ 
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PREFACE. 


Fintpart* 


The  outline.  The  First  Part  of  the  work,  after  explaining  technical  terms^ 
aramTOiiIentof  ^'^^  referring  to  the  sources  of  information,  proceeds  to  de- 
tfie  subject,  scribe  the  Structure  of  Mas  in  the  healthy  state^  and  which 
comprises  Anatomy  and  Physiology.  At  the  same  time  are  in 
general  noticed  the  principal  diseases  affecting  each  Organ  or 
Function.  The  component  parts,  whether  fluid  or  solid,  and 
the  divisions  into  Organs  and  Functions,  and  certain-  general 
properties,  are  first  considered.^  Then  is  taken  an  Anatomical 
and  Physiological  view  of  every  Organ  and  of  each  Function 
in  particular.  The  Bones,  Joints,  Ligaments,  Muscles,  Ten- 
dons,- ArterieS)  Capillaries,  Veins,  Absorbent  and  Secernent 
Vessels,  and  Nerves,  and  all  other  parts,  are  separately  ex- 
amined. Then  are  described  all  the  Functions  whether  of 
Motianj  Bespiration,  Cireulationy  Digestion,  Msorption,  or- 
Secretion.  The  Brain  and  its  parts,  the  Nerves,  the  entire 
Nervous  St/stem^  and  the  organs  of  the  External  Senses,  are 
Ailly  considered.  An  attempt  has  been  made  concisely  to  ex- 
amine the  Temper,  Passions,  and  Emotions,  and  the  Intellectual 
FacultieSy  and  to  show  that  the  latter  are  capable  of  enlarge- 
ment and  improvement,  even  hereditarily,  by  due  mental  ex- 
ercise and  attention;  and  it  has  been  shown  that  certain  mental 
diseases  and  injuries  are  capable  of  medical  or  philosophical 
relief  beyond  our  present  experience;  and  that  injuries  to  the 
mental  faculties  ought  to  be  the  direct  objects  of  legal  regula^ 
Hon,  though  at  present  many  are  only  subject  to  censure. 

Then  follows  a  description  of  the  Function  of  Generation, 
and  of  the  principal  distinguishing  peculiarities  between  the 
Sexes,  and  the  progress  of  the  Fostus,and  all  circumstances  that 
may  tend  to  explain  the  too  numerous  offences  connected  with 
Miscarriage,  Abortion,  Premature  Birth,  Infanticide,  and  con- 
cealment of  Birth,  and  to  show  the  inexpediency  of  some  parts 
of  the  existing  law. 

Then  are  considered  the  Integuments  or  external  covering 
of  the  whole  frame,  including  the  three  skins,  and  the  hair  and 
nails,  with  an  account  of  the  principal  diseases  and  injuries  to 
which  they  are  subject 

Then  is  taken  a  medical  and  legal  view  of  the  different  •Sges, 
with  their  physical  and  legal  differences,  incidents,  and  conse- 
<)uences.  Lastly  is  given  an  outline  of  the  circumstances  to  be 
observed  medically,  as  well  as  legally,  to  secure  Health  and 
Happiness,  whether  bodily  or  mental. 

Ih  the  First  Part  now  published  will  be  found  several  plates, 
intended  to  explain  and  illustrate  the  subjects,  namely,  Frontal 
and  Posterior  views  of  the  Bones  of  the  Skeleton,  at  p.  54;  of  the 


Plato^with 
esplanations. 
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action  of  the  Biceps  Muscle,  at  p.  88;  of  the  Trachea,  Lungs, 
and  other  Organs  of  Respiration,  at  p.  94;  of  the  Heart,  Ar- 
teries, and  other  Organs  of  Circulation,  at  p.  140;  the  Front 
view  of  the  Heart,  at  p.  125;  of  the  right  Ventricle  and  other 
parts  of  the  Heart  and  other  Vessels  opened,  at  p.  127;  of  the 
Diaphragm,  Abdominal  Muscles,  Stomach,  Intestines,  Liver, 
6all-Bladder,  Spleen,  and  Bladder,  &c.  at  p.  .94;  of  the  Kidneys 
and  Bladder,  &c.  at  p.  140;  Plates  relating  to  Phrenology,  as 
the  Facial  Angle,  &c.  at  pp.  247, 248, 251 ;  of  the  disarticulated 
Bones  of  the  Head,  at  p.  259;  Bones  at  the  Base  of  the  Skull, 
at  p.  261;  Vertical  Section  of  the  Skull,  Brain,  and  Medulla 
Oblongata,  at  p.  264 ;  of  the  Base  of  the  Brain,  the  Origin 
or  Roots  of  the  Cerebral  Nerves,  at  p.  278 ;  Plates  in  expla- 
nation of  the  Eye,  at  p.  291,  292 ;  of  the  Ear,  at  p.  301 ;  and  of 
the  Female  Pelvis,  at  p.  387.  Most  of  these,  with  their  expla- 
nations, were  prepared  in  the  dissecting  room,  from  nature, 
under  the  careful  directions  of  Mr.  Skey,  of  whose  valuable 
assistance  I  will  presently  take  further  notice.  Any  want  of 
perspicuity  or  effect  in  these  plates,  is  attributable  to  the  great 
difficulty  in  fully  depicting  intricate  organs  without  the  aid  of 
distinguishing  eolours. 

In  the  Second  Part,  I  have  endeavoured  to  take  a  praciical  Second  part. 
view  of  Pathology  and  Surgery  (being  a  view  of  the  Human 
Frame  in  its  de/eciivef  morbid,  diseased,  or  injured  staie,)  with 
a  Medical  and  Surgical  view  of  Disorders^  Diseases,  and  Inju- 
ries, and  their  Medical  and  Surgical  Remedies,  interspersed  with 
statements  and  observations  upon  some  important  rules  of  law 
connected  with  this  part  of  the  subject. 

In  the  Third  Part  a  view  is  taken  of  the  Laws  relating  to  Thiid  part. 
Public  Health  and  Police,  to  Injuries  affecting  the  Person,  ^ 
whether  corporeal  or  mental,  with  all  the  regulations,  as  well 
for  the  preservation  as  for  the  punishment  of  each,  and  a  com- 
prehensive view  of  Medical  Jurisprudence,  Police,  and  Evidence, 
with  the  decisions  upon  Medical  liabilities  for  error  or  want  of 
due  care.  Some  other  branches  of  Law  connected  with  the 
subject  of  Insurances  on  Lives  and  Properties,  and  some  sugges- 
tions for  the  melioration  of  the  Law  connected  with  these  sub- 
jects, are  also  considered. 

The  Fourth  Part  states  the  Laws  relative  to  the  Members  of  Fourth  put. 
iht. Medical  Profession  in  particular,  namely,  their  Qualifica- 
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Honst  Rights,  Privileges,  Duties,  and  Liabilities,  whether  as  Phy- 
sician, Surgem,  Apothecary,  General  Practitioner,  Surgeon  Dentists, 
Accoucheurs  or  MidzoiveSy  Cuppers,  or  Jfurses;  and  also  relating  to 
Chemists^  Druggists,  and  HerbaKstSy  with  a  legal  and  medical  view 
of  the  regulations  respecting  Medicines  sluA  Drugs,  and  some  sug- 
gestions for  the  more-secure  distribution  of  each,  and  for  Heads 
of  Families  more  effectually  providing  immediate  means  of  re- 
lief in  cases  of  emergency. 

Fifth  put  Lastly  is  given  a  view  of  JHedical  Evidence,  and  this  rather 

to  limit  any  direct  professional  education  as  regards  the  manner 
of  giving  evidence,  and  to  suggest  the  higher  importance  of 
each  individual  stating  his  own  genuine  testimony,  rather  than 
studying  to  agree  with  other  practitioners,  a  system  which, 
though  recommended  by  some  eminent  Physiologists,  has  of 
late  progressed  too  far,  and  become  rather  injurioi/s  to  the  cause 
of  truth  and  justice.(a)  AH  these,  with  a  very  fulHndex,  will  be 
comprised  in  one  volume  of  the  same  dimensionsas  the  present. 

Importance  of  An  accurate  knowledge  of  all  these  subjects  oonnected  with 
*f^h**«ib^?^  the  health,  comfort,  and  happiness  of  mankiad,  bodily  as 
to  legislaton.  well  as  mental,  is  obviously  highly  important  and  essential 
to  every  Msrnber  of  the  Legislature;  for  they  -have  to  enact 
laws  relating  to  Public  Health,  Nuisances,  Quarantine,  Det- 
grees  of  JPunishments,  Prison  Discipline,  Regulations  restric*- 
tive  of  excessive  labour  by  Factory  and  other  children,  and 
affecting  the  Medical  Profession  themselves,  with  all  improved 
regulations  respectingextended  education,  or  otherwise  affecting 
the  community  at  large.  Should  individuals  attempt  to  legislate 
upon  matters  concerning  Public  Health  or  Police,  unless  they 
be  acquainted  witih  the  principles  applicable  to  the  subject, 
and  the  probable  consequences  of  supposed  injuries;  and  ought 


(a)  In  some  of  the  beet  works  on  Medical,  Jurisprudence,  as  in  Dr.  Gordon 
JSmith's  Forensic  Med.  583,  it  has  been  suggested,  that  medical  men  should  meet 
and  compare  their  intended  evidence,  so  as  in  effect  to  avoid  disagreement  or  da* 
erepancy  in  Court.  It  is  to  be  feared  that  this  recommendation,  although  well  in- 
tended, and  accompamed  with  a  caution  as  regards  the  necessity  for  a  strict  ad- 
hmnce  to  truth,  is  sometimes  abused,  though  without  any  criminal  intention. 
Politeness  and  deference  to  the  opinion  of  a  senior  practitioner,  will  often  induce 
the  suppression  of  at  least  a  <fou&/  upon  some  physical  phenomenon  or  result,  and 
the  medical  witnesses  will  be  brought  over  too  readily  seemingly  to  concur  in  opi- 
nion for  the  sake  of  maintaining  the  credit  of  their  profession;  Counsel  and  Jurors 
should  elicit,  by  questions,  whether  such  a  meeting  and  concurrence  have  not 
taken  place,  and  the  latter  should  give  credit  to  the  testimony  accordingly. 
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they,  by  ttatate,  to  prescribe  punishment  for  injuries  unless  they 
knovv  their  natural  or  probable  consequences?  Would  Members 
of  the  legislature  tolerate  the  many  absurd  existing  regulations^ 
especially  that  of  making  the  crime  of  causing  miscarriage  ca- 
pitaU  or  a  mere  transportable  felony,  to  depend  on  the  question 
whether  the  foetus  were  four  or  five  months  old  or  rather  quick 
or  not  quick,  if  they  sufficiently  considered  that  the  child  is 
equally  alive  and  equally  in  progress  towards  maturity  at  all 
times  after  conception;  or  would  they  hastily  enact  prohibitory 
clauses  or  lawd  of  quarantine,  so  materially  injurious  to  foreign 
commerce,  on  an  ill-founded  ground  that  a  supposed  disease  is 
infectious.  Mere  allusion  to  A  few  such  instances  will  establish 
the  great  importance  that  these  invaluable  members  of  society, 
who  gratuitously  sacrifice  their  time  zealously  for  the  benefit  of 
the  couEunuatty,  dioilld  be  unroll  informed  upon  these 


It  is  obviously  the  inoperative  duty  of  all  persons  who  have  to  To  all  Diiyi 
act  aa  Judges  otjudieuUlj^^  to  obtain  such  a  knowledge  of  Ana-  ^^Sy^ 
tomy.  Physiology,  Pathology,  and  Surgery,  as  to  be  able  themr 
9dv€9  accurately  to  appreciate  ^the  value  of  any  evidence  re* 
specting  Injuries  to  the  Person,  and  so  as  not  to  be  implicitly 
governed  by  the  testimony  of  any  medical  witness.  If  there 
be  no  Counsel  for  the  prisoner,  or  an  inefficient  Counsel*  the 
Judge  should  be  able  to  put  appropriate  questions  to  the  wit- 
nesees,  and  fully  to  observe  to  the  Jury  upon  the  eflfeet  of  tlieir 
testiniony.  Suppose  a  medical  witness  should  sweat*  that  a 
blow  or  wound  had  been  given  on  the  Clavicle  (vulgarly  called 
the  Collar-bone,)  or  the  Scapula  (vulgo  Shoulder-blade,)  or  in 
any  other  technically  described  part  of  the  body,  would  it  not 
be  desirable  that  the  judge  should  instantly,  without  stopping 
to  inquire,  ndt  only  know  the  name  of  the  part  affected,  but 
also  be  able  to  Judge  for  himself  what  wotild  be  the  probable 
oonaequencee  of  the  injury;  for  otherwise  his  mind  would  be 
occupied  in  seeking  information  merely  on  the  import  of  teiin% 
or  in  explanation  of  probable  results,  when  he  should  be  pro- 
ceediDg  with  more  important  consideratibns;  and  few  minds  are 
so  powerful  as  to  be  able  simultaneously  efficiently  to  consider 
two  different  subjects;(i)  or  suppose  an  attempt  diould  be  made 


{h)  Stc  ipoil,  the  obMTvatkms  of  iProfesaor  Amo^  that  ercn  flome  ifa4|gj  oi 
wetf  at  Coumel  art  fiot  unfirtquenAy  very  thaUow  men  in  adeneet  and  therafbre 
loo  ^  to  attack  nie<fical  witneises  for  iwng  teehnical  terms  unknown  to  them^  a 
just  reflect]an»  at  least,  upon  Couosd*  that  it  is  to  be  hoped  will  ere  long  be 
shown  to  be  no  longer  well  founded. 
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before  him  to  prejudice  a  prisoner  or  witness  by  the  application 
to  his  countenance  and  supposed  character,  of  the  doctrine  of 
Phrenology  or  Physiognomy,  the  Judge  should  be  able  eSn 
.  ciently  to  explain  to  the  Jury  that  such  observations  are  un- 
foundedi  or  by  no  means  conclusive,  and  even  to  adduce  soma 
of  the  many  historical  instances  of  unquestionable  amiability 
and  benevolence  having  been  concealed  under  the  most  for<- 
bidding  countenance,  and  by  such  observations  prevent  the 
consequences  of  any  undue  prejudice  which  might  otherwise 
be  fatally  influeQtiaI.(c) 

To  ooronen.  To  Coroners  also,  very  considerable  knowledge  of  these  sub- 
jects is  of  the  very  utmost  practical  importance,  especially  as 
they  may  not  be  attended  by  the  best  informed  medical  wit* 
nesses^  and  probably  will  not  have  the  assistance  of  any 
Counsel. 

Toma^^stntes,  To  Magistrates  in  particular,  such  information  will  be  most 
extensively  important.  It  is  their  duty  instantly,  and  before  a 
fresh  story  can  be  invented,  to  take  down  accurately,  in  written 
depositions,  all  that  b  sworn  or  can  be  elicited  before  them; 
and  they  ought,  when  the  facts,  or  their  result,  might  hereafter 
appear  in  the  least  doubtful,  to  put  appropriate  eliciting  ques- 
tions, and  perspicuously  state  the  answers.  If  previously  whoUy 
uninformed  upon  the  subjects,  they  would  naturally  shrink  from 
investigation,  lest  the  putting  questions  that  might  turn  out 
Ignorant  or  idle  should  lead  to  their  own  exposure.  Hence  no 
Magistrate  should  ventnre  to  aT:t  before  he  has  obtained  a  con- 
siderable knowledge  of  these  interesting  subjects. 

To  bufiMten.  With  respect  to  Barristers^  or  at  least  all  who  practise  at 
the  Criminal  Bbr,  or  hold  a  brief  in  a  life  policy  causey  or  in  an 
action  against  a  surgeon  for  alleged  misconduct,  it  is  as  much 
their  professional  duty  as  their  interest  to  obtain  a  complete 
and  perfect  knowledge  of  every  branch  of  these  subjects  so 
intimately  interwoven  with  each  other.  How  disastrous  to  his 
credit,  and  how  painful  to  his  feelings,  would  it  be  to  heaf 
it  asserted,  after  the  execution  of  a  prisoner,  that  the  conviction 
was  attributable  to  his  Counsel  not  having  put,  or  having  in- 
judiciously put,  a  particular  medical  question,  ot  generally 

(e)  See  insUncea^  post 
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proper  qnestions  connected  with  the  subject;  and  yet  such 
omission  or  blunder  might  hare  been  probably  attributable  to 
mere  ignorance  of  subjects  which  were  not  directly  connected 
with  the  more  ordinary  and  daily  object  of  his  legal  study.((/) 
It  was  recently  severely  observed  by  a  gentleman,  (as  distin- 
guished for  his  literary  and  legal  talents,  as  for  the  justness  of 
his  sentiments,  and  the  impossibility  of  his  making  an  illiberal 
renmrk,)  in  his  lectures  upon  Medical  Jurisprudence,  and  when 
cautioning  medical  witnesses  against  employing  technical  ex- 
pressions in  giving  evidence,  such  as  syncope  {or  fainting^  &c. 
that  Counsel  are  generally  very  shallow  men  of  science^  and 
that  consequently  they  are  apt  to  raise  a  laugh  at  persons  whom 
they  would  represent  to  be  using  hard  names  for  common 
things.(«)  It  is  impossible  to  deny  the  justness  of  such  re- 
mark, at  least  as  regards  some  Barristers,  and  surely  then  each' 
should  study  to  constitute  himseff^t  least  an  exception  to  such 
alleged  ignorance,  more  especially  as  it  has  been  ably  demon- 
strated how  easy  is  the  attarnment  of  an  adequate  knowledge 
of  all  sciences  by  a  due  application  and  distribution  of  tiroe.(/) 
It  is  recommended  to  all  Students,  and  even  Barristers,  to  ex- 
amine an  outKne  of  the  subject,  and  then  to  attend  a  short 

• 

^d)  In  Maty  Wngkt'i  cuCt  oonvicted  at  tlie  Spring  Norwich  Aasizefl,  A.  D. 
1833*  of  murdering  her  huaband,  the  coumel,  Mr.  J.  Sidney  Taylor,  ao  ably  drew* 
the  attention  of  the  leamed  Judge  to  the  absurdity  of  executing  a  woman  with 
childf  though  noi  guidh  that  he  contributed  towarda  aaving  her  life;  and  after  a 
juiy  of  matrons  had  upon  her  plea  of  pregnancy  in  delay  of  execution,  errone- 
ou9ly  found  her  not  to  be  quick  with  child,  she  was  delivered  of  a  mature  child 
at  a  time  which  clearly  denoted  that  she  must  have  been  quick  at  the  time  of  the 
trial,  and  the  woman  was  finally  tninspoited  instead  of  executed.  See  the  caae' 
stated  post,  406,  and  very  fully  in  the  last  parti  and  see  index,  tit  Pregnancy. 

(c)  t.ectures  on  Medical  Jurisprudence,  Med.  Gaz.  A.  D.  1831,  voL  vii.  614| 
Ryan's  Med.  Juris.  315.  On  a  kte  trial  in  the  Court  of  King's  Bench,  a  Barris- 
ter unfortunately  exposed  his  ignorance  or  forgetfulness  even  of  the  dead  kn- 
guages,  by  his  incapacity  in  tlie  least  to  explain  the  meaning  •f  the  term  IVimi- 
monMOt  used  by  a  medical  witness  in  describing  an  affection  of  the  lungs,  ttid 
steted  post,  117,  note  (/,)  and  118. 

(/)  See  the  excellent  observations  of  Dr.  Amott,  in  bis  Elements  of  Physics 
or  Natural  Philoaophy,  Introduc  per  Ud.f  a  work  which  it  would  be  desirable 
for  every  gentleman,  as  well  as  persons  studying  sciences  profearionally,  to 
read  with  the  utmost  care,  as  highly  conducive  to  the  enlafgement  of  his  kmnr- 
ledge,  and  consequently  of  his  true  happiness.  Dr.  Adam  Smith  observes,  there 
is  no  necessity  for  an  apprenticeship  of  sewn  yeare  exclurively  devoted  to  watch- 
making, or  any  other  department;  nor  is  there  any  occasion  for  the  waste  of  t^ 
MR,  still  more  ten  yeant  upon  the  sole  study  of  the  dead  bmguages.  Much  of 
the  time  ought  to  be  occupied  in  the  exanunation  of  other  branches  of  acienoo 
and  literiture,  and  which  would  infinitely  more  interest  and  improve  the  minds  of 
youth,  and  enlarge  their  intellectual  powen  and  attainments. 


eoime  of  demonttnting  anatomical  lectures,  judicioudjr  aelect- 
•d  for  their  particular  ioformation  and  advantage;  and  which  I 
understand  will  ere  long  be  offered  to  their  attention. 

Togmidjii.  Grand  Jurors^  who  have  to  find  or  ignore  bills  for  murder 
miudotlicr  ^^  other  injuries  to  the  person,  or  for  nuisances,  &c,  ought  to 
•  be  well  informed  upon  these  subjects,  and  it  is  therefore  incum* 
bent  on  all  Country  Genilemen  who  may  be  called  upon  to  act 
in  that  capacity,  to  study  them*  J^l  Jurymen  also  in  actions 
and  firosecutiona  for  blows  or  wounds  or  other  bodily  injuries, 
eannot  justly  appreciate  the  damages  to  be  awarded,  unless 
they  can  understand  from  the  evidence  (the  value  of  which 
they  themselves  should  be  able  to  appreciate)  whether  the  con- 
sequence of  the  blow  or  wound  would  be  only  temporary  pain, 
or  any  and  what  permanent  injury;  and  in  actions  upon  Po- 
licies  upon  Lives,  Jurors  have  frequently  to  decide  upon  con- 
flieting  evidence,  whether  the  deceased  was,  at  the  time  of  the 
ensurance,  afflicted  with  any  organic  or  other  disease  or  disor- 
der  tending  to  shorten  l\fe,  events  against  which  there  is  a  war- 
ranty in  most  life  ensurances:  they  should  therefore  be  able  to 
understand  what  is  an  organic  disease^  and  what  is  a  defect  or 
disorder  dangerous  in  its  tendency.  In  Crtmina/ cases,  all  Ju- 
rors ought  to  be  able  to  understand  ordinary  technical  terms 
^d  the  names  of  all  the  principal  parts  of  the  body,  where  in- 
juries may  be  inflicted,  and  to  decide  upon  some  intelligence  of 
i|4«V  owny  and  not  merely  to  be  governed  by  what  may  have 
y^n  sworn;  they  may  frequently  have  to  decide  whether  death 
^as  attributable  solely  ov  principally  tp.a  blow  or  a  wound,  or 
entirely  or  partly  to  some  other  cause  b>t  which  the  prisoner 
is  nojt  responsible;  and  his  conviction  or  acquittal  may  depend 
on  tl^ijr  opinion  of  the  weight  pf  evidence  uppn  those  subjects. 

•yo  witncti.  Witnesses  who  h,ave  not  a,  Q^mpetent  knpwledge  of  these 
subjects,  indepfnckntly  of  their  frequent  ip^l^ility,  with  any 
desre^  of  accuraqy,  to  describe  what  they  haye  seen,  may  ex- 
pose their  ignorance  in  a  degree  wh^jcb  will  b^^mpst  unpleasant, 
1^  not  pcejudicial,  if  they  aspire  to  rank  amongiilt  thjB  well  edu- 
^jrted  branchjcs  oi  sp^iety. 

"IJbiniEteyaiid,     ^  affording  the  means  of  mor,e  effectually  relifeving  the 

MM^Modi.   ^founded  or  diseased  soldier  or  sailor,  it  is  particularly  essential 

that  all  Military  aiid  Naval  Officers  should  have  cppi^iderable 

knowledge  o^  Ant^tomy,  Pathology,^  and  Surgery,  eejoecially  as 
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reprds  Fnelorei,  Dislocationoi  Wounds,  and  the  fupprenioa 
of  Hemorrhage.  The  British  officer  is  not  more  distinguished 
for  his  bravery  in  the  battle,  than  for  his  humanity  and  anxious 
care  of  his" wounded  soldier  or  sailor.  Contrast  the  exertions 
of  our  celebrated  Admiral  CurtiSi  at  the  siegp  of  Gibraltar,  in 
ttving  the  wounded  enemy,  to  the  heartless  apathy  of  the  cele* 
brated  French  general  even  towards  his  own  troops  during  the 
Russian  campaign.(A)  But  a  sympathizing  heart,  and  anxious 
solieitude  to  relieve  the  distresses  of  others,  would  be  practi* 
cally  unavailing  if  ignorance  incapacitate  us  for  useful  exertion. 
Hence,  in  particular,  all  OJSeers  should  anxiously  endeavour 
to  acquire  such  a  competent  knowledge  of  these  subjects,  as  at 
least  to  be  able  to  assist,  if  not  direct,  in  the  emergent  cases 
that  are  the  unhappy  incidents  of  war. 

With  respect  to  every  Private  Oenileman^we  shall  only  To]irivate 
repeat  the  just  observation  of  a  powerful  advocate  for  extended 
education,  that  in  the  present  day  a  knowledge  of  Physics  or 
Natural  Philosophy,  in  general,  and  in  particular  of  Physiology 
and  Pathology,  is  indispensable,  not  merely  to  all  persons  en-* 
pged  in  scientific  pursuits,  but  io  all  who  pretend  to  a  mode* 
ratelygood  educaiion.{i)  To  all  Country  Oentlemen  in  par* 
tieular,  many  of  whom  reside  at  a  considerable  distance  from 
any  medical  practitioner,  it  will  be  highly  important  to  be  able 
on  emergencies,  either  to  direct  or  assist  in  recovering  a  per* 
son  in  suspended  animation,  or  in  reducing  a  dislocation,  or  in 
stopping  hemorrhage,  or  performing  numerous  other  acts,  aa 
bercsifter  pointed  out,  or  at  least  to  assist  a  medical  practitioner 
in  many  of  his  endeavours.(A)  In  the  country,  some  at  least  of" 
the  Medicines  and  Jlpparatus  usually  required  on  emergen* 

(A)  Dorng  tbe  \uX  war  in  the  PeniMula,  a  Genenl  Officer,  in  hit  deqMtch  to, 
GoTcmoienty  tfter  an  onasiuining  description  of  a  brilliant  victoiy  obtained  by, 
biov  and  tbe  tioopa  under  his  command,  entitled  himself  even  to  higher  oom-. 
mendation  than  for  his  Talour  by  his  pathetic  description  of  the  diseased  state  oC' 
tbe  tmsmjf$  troops^  and  his  powerful  appeal  to  the  considention  of  our  Gofvtn*. 
flwat,  ofgcntly  soliciting  to  be  afforded  an  immediate  supply  of  Penirian  birkK 
vhieh  \m  experience  had  taught  him  was  the  only  ukedicine  to  check  the  bane^ 
fid  disocderi  and  our  Government  having  immediately,  generously,  and  in  the 
tnie  spirit  of  war,  complied  with  such  request,  that  distinguished  offitoer  was  en- 
•bled,  in  ten  days  to  save  more  lives  of  the  enemy  than  his  troops  had.  destroyed 
dining  the  battle  and  two  antecedent  yean  of  warfve. 

(•)  Dr,  Arnotf  s  Elements  of  Pbyric%  he  Intiod. 

Ok)  In  the  cowchMion  of  tbe  Second  Part  wiU  be  found  an  eoumention  of  the 
seveiml  mstances  in  which  a  private  individual  may  venture  uielully  to  inleilere^ 
and  iloie  he  may  do  so  solely. 
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cieSi  should  be  kept  in  each  gentleman's  house,  and  from  time 
to  time  renovatedi  so  as  to  be  ready  for  immediate  application 
by  the  medical  adviser  in  case  of  accident  or  sudden  illness,  as 
the  savmg  even  of  life  may  frequently  depend  on  the  prompt- 
ness of  the  remedy;  a  general  knowledge  of  the  outline  of  these 
subfects  would  enable  Heads  qf  Families  to  afford  in  many 
cases  immediate  and  effectual  relief,  and  at  all  events  would  en- 
able  them  more  distinctly  to  explain  to  the  medical  adviser  an- 
tecedent symptoms  and  appearances,  and  to  understand  and  ap^ 
ply  his  directions,  and  thereby  greatly  contribute  to  the  cure 
and  comfort  of  every  member  of  his  family.  (/)  So,  indepen- 
dently of  accidents  and  sudden  occasion  for  assistance,  the  in- 
stances are  innumerable  in  which  unprofessional  but  well  in- 
formed individuals  may  greatly  alleviate  the  sufferings  of  their 
fellow-creatures,  as  by  suggesting  various  instruments  or  means 
of  cure,  or  at  least  of  mitigating  pain  or  annoyance,  wholly  in- 
dependent of  medicine;  as  the  use  of  the  hydrosiaiie  bed  tor 
an  invalid,(m)  or  the  use  of  various  other  discoveries  at  present 
wholly  unknown  to  the  bulk  of  society  ;(n)  and  surely  no  one 
who  can  anticipate  the  gratification  incident  to  relieving  a  fel- 
low-creature in  danger  or  pain,  should  refrain  from  cultivating 
such  useful  and  fmportant  knowledge. 

But  admitting  that  men  may  pass  through  Hfe  without  having 
occasion  for  the  practical  application  of  any  knowledge  of  these 
subjects,  yet  it  has  been  well  observed,  that  considering  how 
often  Physic  and  Anatomy  are  talked  of  in  public  companies, 
it  seems  to  be  somewhat  proper  that  people  should  know  a  lit- 
tle of  the  subject  of  their  conversation,  rather  than  descant  on 
matters  of  which  they  are  entirely  ignorant(o}    Besides,  as 

-  -     -  -  -  -  ^  T  -  -  II  . I  J 

(/)  See  at  the  end  of  the  Second  Part,  a  Uit  of  the  recommended  mediemei^ 
&c  which  coantiy  gentlemen  should  hare  in  their  hooKfli  and  diieetioM  how  to 
renorate  their  medicine  chest 

(m)  See  a  short  account  of  that  valuable  inrention  hy  Br.  Aniott,  in  ht»  Ele-' 
menta  of  Phjaics;  and  see  post  of  Fractures,  Sec. 

(«)  A  very  distinguished  surgeon,  jusUy  celebrated  as  well  ftr  hts  skill  as  his^ 
excellent  humour,  states  an  anecdote  of  a  patient  whom  he  had  long  attended, 
and  who  was  incapable  of  sitting  up  in  a  chair,  but  upon  calling  one  morning, 
she  suddenly  exckimed,  **  Well,  my  dear  sir,  I  am  now  quite  able  to  enjoy  my«> 
self  in  my  chain"  ^nd  upon  his  congratulating  her  and  himself  upon  having  at 
length  discovered  the  efficient  me£einer  she  exckimed,  *'  Oh,  no,  it  b  not  the 
medicine,  but  the  patent  ur  cushioa  you  recommended.^  One  of  my  own  ftmi-' 
ly,  by  using  sodi  air  cushion,  travelled  ftom  London  to  Vienna  without  any  inter- 
veningreat^  and  without  inconvenience,  whilst  his  oorapamon^  who  had  not  adopt- 
ed the  precaution,  suffered  severe  indisposition. 

(o)  Conversations  on  Animal  Economy,  edit  A.  D.  1827,  vol.  i.  p.  4. 


ihe  extension  of  knowledge  neeessarily  enlarges  the  scale  of 
iwfflan  happiness,  and  as  the  study  of  man,  the  highest  pro- 
•duetion  of  the  Beneficent  Creator,  is  calculated  in  a  peculiar 
degree  to  enlarge  and  improve  the  mind,  the  expediency  of  the 
study  of  these  subjects  cannot  be  too  deeply  impressed  on  the 
fliinds  of  all  individuals,  as  most  essential  to  their  own  indi- 
vidual happiness,  independently  of  their  increased  utilky  to 
4>tfaer8. 

With  respect  to  Medical  Practiiionersy  although  I  eannot  To  mediad 
Anticipate  that  my  observations  upon  Modical  subjects  will  be*^"^"^ 
ffegprded  as  of  any  authority,  yet  as  respects  SUndentB  in  M^ 
dicine  or  Surgery,  I  venture  to  hope  that  the  analjrtical  sum- 
mary and  condensed  view  of  most  of  the  present  doctrines 
may  be  found  useful;  at  all  events,  as  regards  the  former,  it  is 
of  the  utmost  importance  that  they  should  be  liilly  informed  of 
Ar  lam  respecting  all  injuries  by  violence,  poison,  er  otherwise, 
to  the  person,  and  many  other  branches  of  the  law,  and  which 
have  been  greatly,  and  in  many  respects  entirely  altered  since 
the  publication  of  the  previous  treatises  upon  Medical  Jurispru- 
dence. It  is,  therefore,  hoped  that  the  work  may  be  found  use- 
ful to  themy  as  affording  a  view  of  the  law,  to  which  their  atten- 
tion and  testimony  is  to  give  due  effect;  and  the  pages  respect- 
ing the  peculiar  laws  affecting  the  MediotU  Profession  and  its 
branches  may  be  found  important  even  Xo  their  pecuniary  in- 
terests and  welfare. 

I  have,  with  considerable  care  and  anxiety,  collected,  con- 
densed, and  arranged  in  analytical  order,  the  best  improved 
modern  doctrines  and  authorities,  Msdical  as  well  as  Legal, 
upon  every  part  of  the  subjects,  and  have  constantly  referred  to 
'•ome  of  the  best  works,  so  as  to  ensure  accuracy,  and  enable 
students,  whether  in  Law  or  Physic,  to  resort  to  the  highest 
sources  for  further  information.  A  few  valuable  communica- 
tions from  some  of  the  most  eminent  Physicians  and  Surgeons 
will  be  found  introduced.  But  to  one  gentleman  in  particular, 
Mr.  F.  C.  Skey,  of  Charter-house  Square,  (who  has  so  much 
distinguished  himself  as  a  Demonstrator  and  Lecturer  upon 
Anatomy,  as  well  as  by  his  skill  in  his  practice  as  a  Surgeon,) 
i  am  very  deeply  indebted  for  much  of  the  new  information 
that  is  interspersed,  and  for  his  numerous  valuable  suggestions; 
but  I  take  to  myself  exclusively  the  demerit  of  any  errors  that 
may  be  discovered. 
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At  I  anticiptte  thtt  there  will  probtbly  be  but  very  few  who 
will  have  either  time  or  inclination  to  read  through  a  work  of 
thii  nature,  but  will  at  moat  only  wish  to  refer  to  particular 
parti  practically  applicable  to  the  caae  before  them,  I  have 
been  anxious  to  adopt  an  accessible  arrangement,  and  have, 
thereforei  prefixed  a  general  analysis  of  each  part,  and  at  the 
eommencement  of  every  Chapter  have  introduced  a  Table  of  its 
Contents,  and  at  the  end  of  the  present  Part  a  temporary  Index 
is  given  of  its  contents,  so  as  to  render  it  completiB  in  itself, 
in  the  event  of  death  preventing  the  completion  of  the  under- 
taking; and  at  the  conclusion  of  the  Work  will  be  found  a  very 
flill  Index,  containin|(  an  extensive  Glossary  in  explanation  of 
Teehnical  Terms.  By  these  means  it  is  anxiously  hoped  that 
the  work  may  be  found  of  some  practical  utility. 

J.  CHITTY. 
Cbmibent  6^  Chanceiy  Lane, 
UtJttM^A*  IX  1834. 
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AMERICAN  EDITION. 


Thb  high  standing  of  the  Author  of  this  work  is  too  well 
known,  to  render  it  necessary  for  the  publishers  to  introduce  it 
to  the  American  public  with  a  laboured  commendation  of  its 
merits.  The  medical  and  legal  professions  have  long  felt  the 
want  of  such  a  treatise,  and  although  it  is  not  as  full  and  satis- 
factory in  the  discussion  of  some  of  the  disputed  questions  in 
Physiology  as  could  be  wished,  the  ample  references  appended 
will  always  enable  the  reader  to  judge  of  the  yalidity  of  the 
proofs  adduced  by  the  advocates  on  each  side. 

In  preparing  this  edition  for  the  press,  the  publishers  have 
spared  no  pains  or  expense  to  render  it  generally  available  to- 
those  classes  of  the  community  to  whom  it  is  specially  ad- 
dressed: with  this  view,  the  text  has  undergone  a  thorough  re- 
vision, and  the  various  inaccuracies  which  existed  have  been 
carefully  corrected;  no  change,  however,  has  been  attempted 
in  the  language  or  opinions  of  the  Author:  where  the  latter 
appeared  at  variance  with  the  received  doctrines  of  the  day, 
additional  references  have  been  made  at  the  bottom  of  the 
page. 

The  principal  alterations  required,  were  in  the  citation  of  au- 
thorities, which  have,  as  far  as  possible,  been  adapted  to  the 
American  editions  of  the  works  quoted  by  the  Author;  added 
to  which,  additional  references  to  our  own  standard  treatises 
on  Anatomy  and  Physiology  have  been  made  with  the  greatest 
care. 

As  several  editions  have  at  different  times  appeared  of  many 
of  these  works,  the  following  list  of  those  employed  may  prove 
useful: — 
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PRELIMINABT  OBSERVATIORS,  &C. 


Boetock,  John. 

Honittf  W*  £• 

GoodtJ.Mft- 

son. 

Jackaon^am'L 
BrouMUfl^F. 
J.V. 


ChapnuuiyN. 
Cooper,  8«m'L 


Turner,  Ed. 


Dungliaon^B. 
Byan^lL 


Ellis,  B. 


Biiah,  B. 


Amott,  N. 

Dewees,  Wm. 
P. 
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•    .  • 
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OF    AWATO- 
""  JfT,  &C. 

That  the  medical  and  legal  student  may  not,  when  considering  the  sub-  subjects  of 
sequent  practical  details,  be  embarrassed  or  interrupted  by  ascertaining  this  work 
the  ini|>ort  of  terms,  it  is  proposed  in  this  chapter  to  clear  the  ground  by  and  impor- 
explaining  the  meaning  or  some  of  the  principal  and  general  scientific  tanceofthe 
terms  connected  with  the  subject.    This  is  necessary,  even  for  the  use  ^JJ*^^^^^ 
of  classical  students,  however  well  acquainted  with  tne  dead  languages,  ^^^^  etv- 
and  with  the  etymology  and  derivation  of  ail  words  from  Greek  and  mology, 
Latin;  for  where  is  the  individual  who  is  also  thoroughly  well  informed  and  mean> 
in  the  French,  German,  and  all  the  other  modern  European  languages,  ing  of 
from  roost  of  which  much  of  the  present  learning,  and  many  modern  terma^ 
terms  have  been  derived?    The  subjects  of  this  work  are,  FirBtt  Anato- 
my and  Physiology;  Secondly,  Pathology,  and  the  science  and  practice 
of  Medicine  and  Surgery,  or  the  remedies  for  diseases,  defects,  and  in- 
juries; T%irdly,  Medical  Jurisprudence  and  Police,  and  the  Laws  re- 
latiniB;  lo  Public  Health,  and  Injuries  to  the  Person,  and  to  Medical  and 
Sureical  evidence;  and.  Fourthly,  The  Laws  relating  to  all  Members  of 
the  Mle<tical  Profession.    It  will  be  obvious  that  these  subjects  are  of 
great  practical  importance,  and  require  most  attentive  consideration. 


AYuUomVn  (from  the  Greek  «»«,  "  apart,"  and  rifae»,  "  to  cut,"  or  * 
It  apart,"  or  dissect,)  in  its  most  extensive  sense,  is  the  science  of 


**  to  Anatomy, 
cut  apart,"  or  dissect,)  in  its  most  extensive  sense,  is  the  science  of  or- 
einia^tion,  or  a  complete  knowledge  <if  every  part  of  the  human  frame. 
It  is  the  science  which  describes  tne  mechanical  structure  of  the  body 
and  of  each  part  in  particular,  and  the  physical  relations  which  such  parts 
bear  to  each  other,  and  how  they  may  be  locally  affected  by  operations 
of  every  description;  not  only  by  those  which  are  deemed  surgical  and 
affected  by  the  scalpel,  but  also  by  injections,  macerations,  desiccations^ 
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€HAP.  L  or  chemical  re-agents,  though !(-  b  principally  concerned  with  the  solid 
Lavouaob.  part8,(o) 


Physiology  Physiology,  (from  the:Gre"ek  ^vo-t^, "  nature/'and  ^«y«f, "discourse,'') 
in  its  most  extensivi*  KigmhcatioD,  is  synonymous  with  physics  or  natural 
philosophy;  but  il  has  long  been  used  in  a  more  limited  sense,  and  is  re- 
stricted to  that  branch  of  science  which  treats  of  the  natural  and  ordina- 
ry actions  Ait^fiinctions  of  the  living  animal  body  in  its  Healthy  state, 
and  o^ihe powers  by  which  those  functions  are  exercised;(6)  and  whilst 
an^t^my^.we  have  seen,  is  principally  concerned  with  the  «o/ic/ parts,  both 
X\ifil^btids  and  the ^uids  are  equally  within  the  province  of  the  physiolo- 

f'lst,  whose  business  it  is  to  study  the  nature  ot*  all  the  substances  and 
.     u1ds  that  enter  into  the  composition  of  the  animal  frame,  and  the  nature 
•';•    :*    and  utility  of  each  organ  and  function,  (c) 

•     « 

Pathology.  Pathology  (from  the  Greek  ^etSo^,  •*  disease,"  and  Aay^^,  "  discourse,") 
is  the  practically  useful  science  which  teacl^'S  the  knowledge  of  all  Mor* 
bid  or  Diseased  changes  of  structure,  and  of  every  disease,  disorder,  or 
derangement  that  can  affect  the  human  frame.  The  remedies  are  the 
provinces  of  the  Physician  and  the  Surgeon,  according  to  the  nature  of 
the  deviation  or  injury.(rf) 

Surgety.  Surgery  or  Chirurgery  (from  the  Greek  x"^t  "  the  hand,"  and  <^y«N 
"  work,"^  is  that  branch  of  knowledge  which  principally  relates  to  the 
cure  of  defects  and  injuries.  Its  extended  application  demands  much 
acquaintance  with  the  science  of  pathology,  (c) 

By  some  writers,  indeed,  physic  is  saicf  to  have  for  its  object  the  treat- 
ment of  tn/er/i a/ diseases,  and  surgery  that  of  ear/emo/ diseases;  but  it 
has  been  well  observed  that  this  definition,  however  good  amf  plausible  it 
may  at  first  appear,  can  only  be  received  with  very  numerous  exceptions, 
in  regard,  at  least,  to  modern  practice:  for  instance,  the  psoas  abscess, 
atone  in  the  bladder,  polypus,  and  scirrhus  of  the  uterus,  stricture  of  the 
oesophagus,  and  an  extravasation  of  blood  within  the  skull  in  consequence 
of  accidental  violence,  are  universally  allowed  to  be  strictly  surgical 
cases;  and  yet  no  man  would  call  these  disorders  external  {/)     Surgery 


(a)  Best.  Phy.  Introd.;  Homer,  Special 
Anat.  Introd. 

{b)  Host.  Phy.  Introd.  1;  Good,  Pref. 

(e)  Best  Phy.  Introd.  15,  and  Jackson, 
Princ.  Med.  14,  Horn.  Anat.  Introd.  zx. 

(d)  1  Good,  Pref.  1:  Broiissais'  Phy. 
Pref.  Nosobgy  and  Tlierapeutica  are 
mere  subdivisions  of  pathology.  Nosology 
(from  the  Greek  nosoa^  <*  disease,"  and  lo- 
goty  **  discourse,")  means  the  doctrine  of 
the  classification  or  arrangement  of  dis- 
eases, so  that  a  thorough  knowledge  of  one 
description  may  facilitate,  if  not  aiford  the 
knowledge  and  proper  treatment  of  others 
of  the  same  class.  1  Good,  Pref.  1;  Chap- 
man, Therap.  Pref.  viii.  Whilst  Thera- 
peutics (from  the  Greek  iherapeuo,  "  to 
Ileal,")  is  the  doctrine  of  the  treatment 
and  cure  of  diseases.  1  Good,  Pref.  1. 

(c)  See  the  excellent  observations  in 
Cooper's  Diet  tit.  Surgery.  The  obstetric 
art  (from  the  Latin  term)  or  Midwifery 
andJDoi/Mmare  branches  of  surgery.  The 
former  especially,  with  reference  to  the 
numerous  incidental  diseases  and  maladies, 
is  a  science  as  important  as  it  is  universally 
interestuigy  although  in  England  unscien- 


tific women  called  midwives,  and  in 
France,  sages  femmes,  (but  they  are  bet- 
ter instructed,)  are  still  permitted,  witliout 
adequate  control,  to  assist  nature  in  the 
mere  delivery.  The  classical  student  may 
refer  to  his  Terence  for  a  description  of 
these  women,  and  which  nearly  accords 
with  their  present  characteristics;  see  Te- 
rence's Andria,  act  1.  scene  4,  et  post 
With  respect  to  Dentism,  especially  as 
regards  the  preservation  of  teeth,  the  sci- 
ence has  become  important;  see  the  inte- 
resting and  useful  work  on  the  Teeth,  by 
Thomas  Bell,  F.  R.  S.,  Philada.  repub. 
1831;  and  observations  on  Lizar's  work 
and  post  And  even  as  regards  mere  tooth- 
drawing,  in  general  a  most  torturing  ope- 
ration, yet  when  performed  skilfully  it  is 
scarcely  felt.  A  distinguished  Duke,  im- 
mediately af^er  the  operation,  observed^ 
<*lt  is  really  quite  detightjul  to  have  a 
tooth  drawn  by  Cartwright."  However, 
the  terms  Obstetric  art.  Midwifery,  Den- 
tism, and  Teeth;  are  not  usually  allowed 
a  place  even  in  a  surgical  dictionary. 
(/)  Coop.  Diet  tit  Surgciy,  320, 


PHYSIOLOGY,  PATHOLOGY,  SURGERY,  &c.  9 

indeed,  is  a  branch  of  that  science  and  art  which  has  very  numerous  rfw-  cha?.  t. 
eases  for  its  object,  and  that  science,  considered  generally,  embraces  the  *'^"®^^®*» 
whole  physical  history  of  man;  it  investigates  me  construction  of  the  — — — 
human  oody  and  its  living  actions;  it  inquires  into  the  purposes  executed 
by  each  part,  and  into  the  general  results  of  their  combined  exertions;  it 
observes  the  human  organization  under  all  the  various  modifications  im- 
pressed upon  it  by  surrounding  influences  of  every  kind;  and  it  draws 
from  these  sources  the  rules  for  preserving  health  and  removing  disease. 
The  practical  application  of  these  rules  constitutes  the  art  of  healing,  or 
rather  of  treating  disease;  while  the  assemblage  of  facts  and  reasonmgs 
OD  which  these  principal  proceedings  are  grounded,  make  up  the  science 
of  medicine.  Nature  has  connected  the  external  and  internal  parts  so 
closely,  that  we  can  hardly  say  where  one  ends  and  the  other  begins;  and 
thereK>re  it  would  be  absurd  to  say  that  surgeons  must  be  confined  to  the 
external  parts  or  any  defined  depth  from  the  surface;  therefore,  although 
the  practical  parts  of  physic  ana  surgery  are  very  frequently  disunited, 
their  theory  and  principles  are  indivisible,  since  they  truly  constitute  one 
and  the  same  science.  It  must  be  admitted,  however,  that  the  treatment 
of  fevers,  internal  inflammatory  affections,  and  general  diseases  of  the 
viscera,  are  considered  as  belonging  exclusively  to  the  province  of  the 
physician.(g) 

Chemistry,  or  Chymistry,  is  derived,  as  some  insist,  from  Xvfin,  •' iuice,"  Chemistry, 
or  Tcit,  «« to  melt,"  and,  according  to  others,  from  the  oriental  word  kemc^ 
"  black,'*  It  has  been  defined  to  be  the  art  of  separating  bodies  hjjire, 
because  so  many  of  the  chemical  changes  are  effected  by  means  of  heat 
or  fire.  But  this  is  much  too  limited  a  definition.(A)  It  is  the  science 
bj  which  we  obtain  a  knowledge  of  the  nature  and  properties  of  the  con- 
stituent parts  of  all  bodies,  whether  in  liquid,  solid,  or  aeriform  state; 
most  t>odies,  as  they  present  themselves  to  our  observation,  naturally  are 
in  a  compound  state,  and  it  is  by  chemistry  that  we  are  enabled  to  scpa- 
rate  them  into  simple  or  primitive  parts.  Even  air  and  water,  which  were 
for  a  long  time  treated  only  as  simple  bodies,  are  now  known  to  be  com- 
pounds of  different  gases,  and  the  alkalies  have  been  also  proved  by  Sir 
Humphrey  Davy  to  be  metallic  oxides.  It  is  by  chemistry  alone  that  all 
natural  pnenomena  are  explained;  rain,  hail,  snow,  &c.,  being  chemical 
operations  on  a  lar^  scale.  Many  of  the  processes  in  our  manufacto- 
ries, such  as  porcelain,  ^lass,  the  smelting  of  ores,  &c.  &c.,  are  chemical. 
To  the  medical  profession,  the  science  is  highly  essential,  for  without  it 
errors  would  constantly  occur,  as  many  medicines,  when  given  conjointly, 
have  an  effect  directly  opposite  to  what  they  would  have  in  a  separate 
state.  In  criminal  prosecutions,  chemistry  is  necessary  to  enable  us  to 
detect  poisons,  &c.,  where  death  has  been  caused,  or  persons'  lives  have 
been  endangered  by  poison,  &c. 

Chemists  are  the  professors  of  chemistry,  persons  who  make  that  sci- 
ence their  study,  so  that  they  are  enabled  to  explain  the  various  changes 
which  are  constantly  going  forward  around  us  upon  chemical  laws  and 
principles;  also  to  separate  all  compound  bodies  into  their  simple  and 
primitive  parts,  so  as  to  determine  the  exact  proportions  of  each,  and,  by 
the  assistance  of  known  re-agents  and  tests,  to  detect  the  most  minute 
particle  of  any  poison  or  other  matter  in  the  mixture  or  otherwise.  Gal- 
vanic  Electricity  and  fire  are  both  powerful  agents  in  the  hands  of  the 
chemist,  but  as  the  various  compounds  submitted  to  his  observations  are 

(g)  3  Coop.  Diet,  tit  Surgery,  320,  and  (h)  See  tXao  Johnson's  and  Webster't 
see  post.  Second  Part,  title  Diseases  and  Dictionaries,  tit  Chemistry;  and  1  Ar* 
Injuries.  nott's  El.  Pby.  Introd.  xzi. 
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CHAP.  L    innomenible,  so  also  are  the  means  he  makes  use  of  to  separate  Ifaem.    It 

^'fc^^***  is  clear  that  a  perfect  practical  knowledge  of  all  that  belongs  to  chemistry 

• —  is  absolutely  essential  to  enable  physiologists,  by  experiments,  to  extend 

their  knowledge  of  the  still  numerous  undiscovered  subjects  relating  to 
the  human  frame;  and  in  relation  to  Poisons  in  particular,  chemical  know- 
ledge is  the  great  distinction  as  to  the  qualification  of  medical  prac- 
titioners to  clear  up  the  obscurities  of  poisoning  by  minerals,(t)  since 
it  is  frequentiy  to  be  lamented,  in  criminal  prosecutions,  that  so  few  me- 
dical practitioners,  without  the  assistance  ofa  professed  chemist,  can  give 
satisfactory  information  in  many  cases  requiring  most  explicit  evidence. 
The  practical  knowledge  of  chemistry,  therefore,  requires  exten8ion.(A:) 

DfuggHti.      Druggists  are  merely  venders  of  drugs,  and  compounders  of  phuma- 
ceuticd  preparations.(/) 

Medical  Jurisprudence,  in  its  most  extensive  signification,  is  the  sci- 
ence by  which  anatomy,  physiology,  pathology,  and  surgery,  and  their 
collateral  branches  are  made  subservient  to  the  preservation  of  PtMic 
Healthy  and  the  protection  of  the  Person  from  injury^  and  to  the  forma- 
tion, construction,  elucidation,  and  administration  of  the  laws  relative  to 
the  same  subjects;  and  it  therefore  resolves  itself  into  two  great  divisions; 
namely,  into  Forensic  Medicine^  comprehending  the  Evidence  and  opi- 
nions necessary  to  be  delivered  in  courts  of  justice  relating  to  criminal 
and  other  matters  to  be  there  determined;  and,  secondly,  into  what  has 
been  termed  Medical  Police,  embracing  die  consideration  of  the  policy 
and  efficiency  of  legal  enactments  and  regulations,  for  the  purpose  of  pre<^ 
serving  the  general  health  and  physical  welfare  of  the  community •(m.) 
It  combines,  as  well  an  acquaintance  with  so  much  of  medical  science  as 
is  necessary  for  the  elucidation  of  legal  subjects  and  a  knowledge  of  the 
existing  law,  and  the  rules  of  evid^ce  as  applicable  in  all  cases  where 
medical  science  and  its  subjects  can  become  the  object  of  inquiry  in  courts 
of  justice.  It  is  a  combined  view  of  the  two  sciences  of  law  and  physic, 
showing  their  mutual  relevance^,  and  constitutes  the  principal  object  of 
the  fol^wing  work*(r») 

Woilcs  to        With  regard  to  the  sources  of  information  upon  these  subjects,  the 
bereadand  medical  student  may  perhaps  obtain  directions  from  his  preceptor  what 
?^^|^  °^  elementary  books  he  should  read;  but  the  legal  student  may  not  have 
Jl^""^'     that  advantage,  and  perhaps  the  suggestion  of  a  few  works  may  be  found 
useful  to  all.    The  valuable  work  upon  the  Elements  of  Physics  or  Na- 
tural Philosophy,  by  Dr.  Arnott,  should  be  first  studied,  as,  indeed,  in- 
dispensable to  the  education  of  every  gentieman,  and  is  as  instructing  as 
entertaining.    Then  should  be  read  Dr.  Turner's  Elements  of  Chemistry, 
or  at  least,  so  much  as  relates  to  animal  chemistry.(o^    Next,  as  regards 
Anatomy  in  particular,  [Horner's  Special  Anatomy;  Wistar's  Anatomy:] 
Cloquet's  Descriptive  Anatomy,  translated  by  Dr.  Knox,  with  Tuson's 
Compendium  and  work  on  dissection,  and  his  plates,  and  the  recent  Tables 
of  bones,  joints,  muscles,  nerves,  &c.,(j9)  should  be  examined  with  atten- 


(t)  G.  Smith,  Med.  Juris.  81, 532. 

{k)  See  Dr.  Tumer^s  Elements  of  Che- 
nustiy;  Med.  Gazette*  vol.  8,  Dr.  Prout'a 
Lectures. 

(/)  We  have  not  formally  enumerated 
many  other  branches  of  science,  such  as 
Botany,  Mineralogy,  FruunuUict,  Hydro* 
gtoHa,  MuhamcB,  and  various  branches  of 


Natural  Philosophy,  which  will  be  found 
occa9ioQany  noticed. 

(m^  1  Par.  &  Fonb.  Introd.  1«  Beck. 
Introd. 

(n)  See  note  1  Par.  &  Fonb.  Introd.  1^ 

(o)  Pages  532  to  579. 

(p)  Published,  A.  D.  1830»  for  the  use 
of  students,  by  Burgess  and  Hill,  Great 
Windmill  Street,  Haymarket^  London. 
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tion.    Dr.  Qpain's  valuable  works,  with  his  plates,  now  in  conrse  oF  pnb-    chap,  l 
lication,  should  also  be  read,  as  containing  a  good  practical  detatlea  ac-  Lahouaai^ 
couDt  of  every  part  of  the  human  frame;  and,  upon  any  particular  sub-       fcc* 
ject  on  Surgery,  Cooper's  Surgical  Dictionary,  arranged  alphabetically, 
may  be  consulted  with  utility. 

As  re^rds  Physiology,  (]Dr.  Dunglison's  human  Physiology,]  Blumen- 
bach,  with  the  excellent  notes  of  Dr.  Elliotson,  Majendie's  Physiology, 
[Brottssais'  Physiology,]  and  Dr.  Bostock's  Physiology  should  be  care- 
lolly  studied;  the  latter  is  invaluable  as  an  able  examination  and  expo- 
sition of  most  of  the  modern  discoveries  and  opinions. 

With  respect  to  the  practical  application  of  medical  practice,  Dr. 
Good's  Systematic  Study  of  Medicine,  [Dr.  Dewees'  Practice  of  Physic] 
will  be  found  of  most  extensive  utility;  to  which  may  t>e  added,  the  re- 
cent valuable  publications  of  the  [American  Cyclopaedia  of  Practical 
Medicine  and  Surgery,]  and  Dr.  Copland's  excellent  Dictionary  on  the 
same  subject 

These  several  works  will  also  have  afforded  the  student  an  outline  of 
Surgery.  He  may  then,  for  more  practical  information,  study  the  works 
of  Sir  Astley  Cooper  and  of  Mr.  firodie  un  fractures,  dislocations,  and 
diseases  of  bones  and  joints;  also  Guthrie  or  Dr.  Hennen  on  sunshot 
wounds;  and  Mr.  S.  Cooper's  Surgical  Dictionary  before  referred  to. 

As  respects  the  Obstetric  Art,  or  Midwifery ^  and  the  numerous  dis- 
eases incidental  to  child-bearing,  [Dr.  Dewees'']  and  some  other  elemen- 
tary works  should  be  read,  in  addition  to  the  general  works  before  re- 
ferred to. 

Upon  Chemistry,  the  student  has  already  been  referred  to  Dr.  Tur- 
ner's Elements  of  Cheroistrv,  (4th  edit.)  and  he  should  now  study  the 
whole  of  Gray's  Elements  ot  Pharmacy,  &c.  [the  American  and  United 
States  Dispensatories,]  and  Thompson's  Conspectus  of  the  Pharmaco- 

Eeia  ^9th  edit;)  and,  as  regards  Poisons  in  fiarticular,  M.  Orfila  and 
r.  Cnristison's  works  must  be  carefully  examined. 
As  regards  Anatomy  and  Chemistry,  the  le^al  as  well  as  the  medical 
student,  having  read  these  works,  will  do  well  to  attend  lectures  and 
demonstrations  on  anatomy,  and  also  attend  the  laboratory  of  some  emi- 
nent chemist,  to  see  some  chemical  experiments,  especially  those  relating 
to  analyzing  different  poisons  by  the  double  process,  namely,  of  sepa- 
rating the  particles,  and  then  again  reuniting  them,  which  double  tests 
are  unquestionably  desirable,  as  most  clearly  and  unequivocally  demon- 
strating the  presence  of  poison.(ff) 

Upon  Meaical  Jurisprudence,  Police,  and  Medical  Evidence,  the  works 
of  Farr,  Fordyce,  BecK,  Gordon  Smith,  Paris  and  Fonblanque,  and  Ryan, 
should  be  read.  But  as  regards  these  enumerated  works  on  medical  ju- 
risprudence, and  the  laws  respecting  public  health  and  offences  against 
the  person,  it  must  be  kept  in  view  Uiat  these  works  were  published  be- 
fore the  recent  very  considerable  alterations  in  the  criminal  law,  and 
therefore  might  mislead. 

The  rights,  privileges,  duties  and  liabilities,  of  every  member  of  the 
Medical  profession  may  be  collected  from  all  the  above  works,  and  espe- 
cially from  the  treatises  of  Paris  and  Fonblanque,  and  Ryan,  and  also 
from  that  of  Mr.  Wilcock.  But  as  the  law  and  regulations  in  this  re- 
spect have  since  these  publications  been  considerably  altered,  these  sub- 
jects will  be  found  fully  considered  in  the  following  pages. 

The  student,  anxious  to  extend  his  inquiries,  will,  by  a  perusal  of  the 
above  works,  be  led  to  others  on  particular  branches,  and  nis  communi- 
cation with  others  will  assist  him  in  deciding  upon  what  works  in  par- 

iq)  See  the  imporluice  of  thedbuMs  252,  and  veiy  fully,  post,  and  Index,  tit 
tests,  2  Paris  &  Fonbl.  Med.  Jur.  250  to    Poisons. 


6  OF  THE  LANGUAGE  OF  ANATOlfT, 

CHAP.L    ticular,  he  should  select     But,  at  least,  every  practising  Utim/er  should 
LurevAoi,  have  in  his  library  the  works  above  enumerated:  and  much  instruction 
fcc.       as  well  as  entertainment  will  be  derived  from  the  medical  periodical 
publications  of  the  day. 

Theneces-  Even  from  the  foregoing  concise  outline  of  the  subjects,  it  will  be  ob- 
aity  forthe  yious  that  the  language  to  be  adopted  in  explaining  these  sciences  must 
^  techidi  necessarily  be  complex;  and  although  many  of  the  names  and  signs  are 
ad  teniis.  borrowed  from  the  Greek  or  Latin  languages,  yet  many  have  been  fixed 
ID  more  modern  times.  In  every  science  peculiar  technical  terms  must 
necessarily  be  adopted,  in  onler  to  describe  and  duly  distinguish  every 
part;  and  when  we  consider  that  in  the  human  frame  there  are  upwards 
of  245  bones,  numerous  joints,  upwards  of  450  muscles,  besides  their 
tendons;  many  hundred  arteries;  three  times  as  many  veins,  besides 
capillaries  and  minor  vessels;  with  nerves,  viscera  and  other  or^ns,(r) 
each  of  them  more  or  less  essential  to  life,  and  all  of  which  it  is  import- 
ant to  distinguish  from  each  other  by  different  nam€s;  and  that  there  are 
an  infinite  variety  of  diseases  and  injuries,  and  for  their  cure  numberless 
kerbs,  minerals,  medicines,  chemicm  preparations,  instruments  and  ap- 
paratus, and  each  of  which  has  its  peculiar  function,  office,  and  name,  it 
will  be  obvious  to  every  one  (not  too  prone  to  ridicule  sciences  of  which 
he  is  ignorant)  that  a  complex  language  of  almost  innumerable  words  has 
been  properly  and  necessarily  formed  and  continued;  and  that  as  new 
discoveries  may  from  time  to  time  be  made,  it  will  continue  necessanr  to 
invent  appropriate  distinct  new  terms,  so  as  to  distinguish  them  irom 
others,  and  to  diffuse  their  utility  for  the  benefit  of  mankind. 

Most  of  the  terms  describing  the  bones  and  other  parts  of  the  human 
frame,  are  derived  from  the  Greek,  and  some  from  the  Latin  languages. 
The  ancient  Greeks  and  Romans,  being  the  most  cultivated  nations  who 
first  examined  and  named  the  principal  parts  of  the  human  frame  and  the 
various  herbs  and  materials  for  medicine,  and  being  the  most  scientific 
men  of  the  time,  assigned  to  each  that  term,  which,  with  reference  to  the 
proper  application  of  their  language,  they  thought  the  best  and  most  ac- 
curately clescriptive.  Thus  the  b(»nes  of  the  head  were  termed  ief«w«», 
cranium;  the  heart  xtt^hn^,  cardia;  and  when  there  was  a  surrounding, 
investing,  or  adjoining  membrane,  or  coat  belonging  to  the  principal  organ, 
they  described  it  by  the  compound  name  ^t^t,  or  peri,  around,  and  called 
it  peri-cranium,  peri-cardium,  &c.,  as  the  membrane  surrounding  the 
head  or  the  heart.  So  in  more  modern  times,  many  newly  discovered 
oi^Ds  or  parts  have  been  described  in  the  language  of  the  discoverers,  as 
according  to  the  French  and  other  modern  European  languages;  and  as 
the  words,  when  in  the  original  language,  in  general  best  explain  the 
meaning,  they  have  been  properly  retained,  because  they  are  thus  expla- 
natory in  themselves,  and,  at  least,  enable  those  who  have  received  an 
extended  education  to  discover  the  meaning  of  the  term;  and  a  well 
educated  person  will,  therefore,  by  his  knowledge  of  languages,  be  great- 
ly assistecl  in  comprehending  the  language  of  anatomy  and  physic,  and 
l>e  enabled  t(f  understand  the  more  ancient  authors.  And  though  there 
may  be  an  English  term  for  the  same  subject,  yet  it  is  still  advisable  to 
retain,  at  least  amongst  medical  men,  as  well  as  in  any  judicial  inquiry, 
the  ancient  and  technical  term,  because  that  has  received  and  obtained 
a  well  defined  and  limited  meaning,  whilst  vulgar  terms  of  unknown 
origin  and  arbitrarily  used  are  of  much  more  uncertain  application,  and, 
at  least,  unscientific  men,  instead  of  attacking  medical  witnesses,  should 
regret  their  own  ignorance. 

(r)  As  to  the  precise  number  of  each  of  these  and  their  names  and  particular  de* 
BcriptionSy  see  farther  post. 
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It  is  farther  admitted  that  the  import  of  words  is  not  always  to  be  strict-    chap,  l 
It  confined  to  the  classical  derivation »  but  may  be  extended  according  to  LAHeuA»% 
tne  definition  affixed  to  it  by  established  usage,  especially  amongst  eminent       ^^ 
professional  men.(»)    Thus  the  term  Asphyxia^  derived  from  the  Greek,  But  certain 
and  properly  meaning  a  privation  of  puiae^  is  now  universally  allowed  to  deviations 
extend  to  every  apparent  cessation  or  suspension  of  vitality,  as  faintinff;(/)  ^^    **?!t 
and  it  has  been  well  observed,  that  many  of  the  terms  of  medicines  which  g^^^jJIJ^ 
were  transmitted  to  us  from  antiquity  in  the  language  of  the  people  as  well 
as  of  science,  have  become  in  process  of  time,  as  it  were,  by  common  con- 
sent ^  applicable  to  many  different  affections  much  beyond  their  strict  de- 
rivative meaning.  As  the  word  Asthma,  strictly  meaning  a  particular  «pa«- 
modic  difficulty  of  breathing,  recurring  in  parpxysms,  is  now  used  even 
professionally  to  include  aU  cases  of  difficult  breathing.(ti)    So,  many 
terms  have  gradually  become  established  and  tolerated  by  common  con- 
sent, though  perhaps  better  might  have  originally  been  selected.  Thus  in 
describing  certain  membranes  of  the  abdomen  constituting  divisions  or  se- 
parations from  other  parts,  the  Latin  term  paries  or  parietes  (strictly,  im- 
porting a  wall  or  partUion  wail,)  is  universally  adopted;  so  the  wora  artu- 
euUuion  (from  the  Latin  ariicuto)  is  used  in  describing  the  join/s,  though 
originally  uncertain,  and  importing  in  Latin  as  well  a  junction,  as  also  sound 
or  voice,  or  articulation  in  the  English  more  limited  sense.  So  the  word  ex- 
hibU  is  in  common  use  as  importing  the  causing  medicine  to  be  swallowed, 
though  in  common  understanding  that  word  would  seem  merely  to  import 
that  the  medicine  was  to  be  shown  to  the  patient.(x)  The  term  regions  is 
also  technically  used  as  importing  certain  well  denned  parts  of  tlie  thorax 
and  abdomen,  and  is  useful  as  assisting  in  the  discovery  of  the  seat  of  dis- 
ease or  injury,  though  an  unscientific  reader  would  naturally  conclude  he 
was  about  to  consider  some  important  grand  division  of  the  globe.(y) 

Much  difficulty  has  arisen  in  the  language  of  Physic  from  the  circum-  Some 
stance  of  many  organs  and  parts  havii^  been  named  after  the  person  who  ntmes  of 
first  discovered  or  described  them,  as  Pons  Varolii,  Eustachian  tube,  and  ?^"J5^ 
the  Bete-mirabiie  Malpighi  in  the  lungs,  from  the  same  having  respec-  jK^J^^JJgy 
tively  been  first  described  by  the  anatomists  of  those  names,  and  this  ^  dcMri* 
without  regard  to  any  etymology,  or  derivation,  or  local  situation  or  pro-  ber. 
perty:(z)  and  still  more  difficulty  and  confusion  has  arisen  with  respect 
to  the  muscles,  namely,  in  naming  some  according  to  the  bone  which  Oonfuaioi» 
they  move,  others  according  to  their  operation,  and  others  still  more  ar-  a!|!|J!!^§.q 
hitranly;  so  that  frequently  there  is  not  any  scientific  accuracy  in  the  non-obfeiw 
nomenclature.  vance  of 

one  unl- 
it has  been  justly  observed,  that  when  once  the  meanings  of  medical  form  prin- 
terms  have  been  fixed  by  their  etymolc^,  or  by  a  lone  course  of  practice  cipl«  jn  wk 
amonsst  medical  men,  they  oug;ht  not  to  be  changed  to  another  term,  ^^ 
thou^  the  latter  might  have  originally  been  more  appropriate,  because 
nothing  more  tends  to  confusion  than  a  variety  of  names  for  the  same  Improprie- 
thing.(a)     Thus  the  name  of  Rectum,  anciently  given  to  the  lowest  part  ^  ^^^^ 
of  the  intestinal  canal  by  the  oldest  anatomists,  on  account  oi  their  having  ^{^^J^^ 

'    '  terma^ 

(«)  1  Par.  &  Fonb.  105,  as  to  irritabi-  r.  Cadman,  1  Ry.  &  M.  114.  though  not 

lity,  &c.;  and  see  1  Good,  459.  {y)  The  term  region  is  certainly  in  originally 

(<)  American  Cyclop.  Prac.  Med.;  2  many  cases  useful.     A  patient  may  be  the  moat 

Par.  fc  Fonb.  35;  Good,  428.  told  the  pain  or  affection  is  in  the  region  conect^ 

(tt)  American  Cyclop.  Prac.  Med.  tit  of  the  bladder,  as  importing  that  the  seat 

Asthma.  of  the  disorder  is  thereabout. 

(x)  In  law  the  offence  of  "  adminis-        («)  Horn.  Anat.  Pref.  xvi. 
taring  poison,*'  is  committed  by  causing         (a)  1  Boat  192  to  196,  where  he  ob- 

another  to  take  any  part,  although  he  im-  serves,  that  he  prefers  tlie  word  sensa/ion/ 

mediately  tSier  spit  it  out,  and  do  not  ab-  and  sensitivity  of  the  nerve,  to  the  teim 

winely  swallow  it  into  his  stomach.  Bex  senaibliity ;  sad  BrouMaia»  41. 
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CHAP,  t    described  from  the  hrute  creation  (witii  reference  to  which  it  was  correct,) 

LATOVAftB,  ought,  it  has  been  observed,  still  to  be  retained  ^although  in  its  applica- 

^^       tion  to  that  part  of  the  digestive  canal  in  man  it  is  incorrect,  and  snonld 

be  termed  curvum  rather  than  rectum,)  because  that  application  of  the 

term  having  long  been  fixed  and  become  well  known,  the  introduction  of 

another  mi^t  lead  to  confusion.(6) 

UnlcM  a  ^  creation  of  a  great  many  new  terms,  as  if  derived  from  the  Greek, 
new  no-  has  been  su^ested  in  Good's  Nosoloej  or  Classification  of  Diseases,  and 
mencbture  bj  other  writers,  as  expedient  to  be  adopted  for  the  sake  of  uniformity,  so 
■faould  be  that  tiie  generic  terms  maj  be  all  derived  from  a  single  tongue;  and  in  the 
'^^^[J"*^  Pharmacopoeia  Londinensis,  many  new  terms  have  of  late  been  antherita- 
JjJJ^  tively  introduced,  especially  as  respects  medicines,  better  corresponding 
fJagQi^  with  the  nature  and  properties  of  each;((f)  and  it  has  been  contended  to 
be  desirable  that  the  whole  nomenclature  applicable  to  the  science  should 
be  reviewed  and  corrected  where  improper,  and  the  uniform  use  thereof 
imperatively  And  universally  j»re«cnoe</,  with  English  terms  applied  to 
each,  especially  of  the  names  and  characters  of  unmixed  articles,  com- 
posing medicines  prescribed  authoritatively,  to  prevent  the  confusion  and 
melancholy  mistakes  that  too  frequently  occur.  The  change  of  well 
established  and  well  known  names  nas,  however,  been  objected  to  by  the 
ablest  physiolo^sts,  as  Blumenbach,(e)  Bostock,  and  others.  Thus  Dr. 
Bostock  (speaking  of  Dr.  Barclay's  New  Anatomical  Nomenclature,  (/) 
and  also  ot  Dr.  Prout's  valuable  observations  on  Digestion,)  (g)  has  ob- 
served that  the  partial  adoption  of  a  new  language  in  any  department  of 
science,  tends  to  embarrass  the  memory,  and  its  g'cneroi  adoption  would 
have  the  serious  objection  of  rendering  the  old  standard  authors  in  a  great 
measure  unintelligible;  and  in  another  valuable  work  it  has  been  objected,, 
that  the  use  of  new  names,  classifications,  and  arrangements,  whilst  we 
must  also  retain  the  old,  would  add  much  to  the  intricacy  of  demonstra- 
tion.(A)  The  former  remark  somewhat  resembles  Lord  Ellenboroush's  ob- 
jection to  the  statute,  requiring  pleadings,  proceedines,  and  recoras  to  be 
in  English,  which  enactment  he  observed  had  rendered  attorneys  and  their 
clerks  still  more  i^orant  of  the  Latin  language,  and  had  caused  the  lite- 
rature of  the  inferior  part  of  the  profession  of  the  law  to  recede ;(t)  and  a 
similar  objection  has  oeen  made  in  favour  of  the  continuance  of  the  prac- 
tice of  examining  students  in  physic  in  the  dead  languages;  and  such  ex- 
amination has  recently  been  abuidoned  in  the  Scottish  Universities,  upon 
the  supposition  that  an  examination  in  the  dectd  languages  is  not  calculated 
to  advance  the  knowledge  of  science;  and  because  a  perfect  knowledge  of 
the  dead  languages,  and  the  ready  ability  to  read  ancient  authors  may  be 
otherwise  enforced  in  the  liberal  education  of  the  professor,  and  is  there- 
fore auite  collateral  and  independent  of  the  knowledge  and  uniform  use  of 
a  moaem  and  improved  general  nomenclature,  as  r^ards  the  practice  of 
medicine.  But,  on  the  omer  hand,  it  ought  to  be  considered  of  great  uti- 
lity, if  not  of  indispensable  importance,  that  such  valuable  sciences  as 
Medicine  and  Surgery  should  have  one  continued  classical  language  com- 
mon to  professors,  and  that  Latin  being  familiar  to  all  educated  persons 
on  the  continent  it  should  be  here  equally  valued,  unless  education  is  to 
be  made  a  mere  portion  of  the  Boutiquier  system. 

(&)  DungliBon,  Phy.  434.     See  post,         (e)  Blumenbach,  by  EUiotson,  9. 
another  probable  reason  for  the  term  has        (/)  1  Bast.  273;  [see  also  Phann.  U. 

been  assigned;  namely,  the  absence  of  S.  Pref.  xvii.] 
cells  or  saccuti,  which  exist  in  other  parts        (p*)  2  Bost  378. 
of  the  intestinal  canal,  but  not  in  this.  (A)  2  Bell,  Anat  470. 

ifi)  Tuthill's  translation  of  Phanuaoo-        (t)  4  Geo.  2.  c  26$  1  llaule  &  SeHr. 

pena,  pieftoei  viii.  Bep,  710. 


^lir^dLObY,*TATHOLOGT,  SURGERY,  &c.  0 

'    ITmast  be  ^mittelt,  thattrom  an  affeded  adoption  of  obscure  words    chap,  l 
4!ot  in  general  use,  tht  language  of  physic  has  been  rendered  less  intelli-  LAvouAei» 
gible  than  is  essentiil  fer  the  support  of  true  science,  and  that,  excepting       ^^ 


fti^nd 

tended 


mv> 

especially  when  there  is  the  least  neceawy 
to  at)preh^  any  mistake.     Thus  the  word  Region  has  been  ex-  adoptioD  of 
Teiufed  bj^  some^ti^fao  affect  to  appear  learned,  th  the  smallest  part  of  a  obfcure 
fiBeei^(A;|  |ind  so  pirescnpHon%will  sometimes  direct  a  dose  of  physic  to  ^^"O"' 
be^  exkibitti^^^  v^iab  wo»1d:f  ulgrlf  be  supposed  to  mean  shown  to  the 
patferfL^/}    Tb^enttd  other  terMs,  when  long  used,  may  be  tolerated 
amon^  ^)n€Miic  ilki^  tkemselyes;  but  certainly  ought  not  to  be  extended  ^ 

wheb  likely  tt  be  misunderstood  or  misapplied  by  the  vulgan 

^nbject  to  the  W^tlmate  use  of  words  of  art,  which  have  long  received  Simpficjtly 
a  poipullif  genecafly  well  known  meaning,  a  sensible  practitioner  should  in  medical 
studV  ^  ^iiiwij^his.ldnguage,  and  render  it  plain  and  intelligible  to  all  language 
morftpittf,  d9that'in;9rtva^e  the  j)atient  and  his  attendants,  and  xn public  ^ud^r*^ 
the  Jifdgp^the  counsel,  the  witnesses,  and  still  more  the  jur^,  may  be  able  ablest  phy- 
tfy  qiRnpcAieniX^veiT  word  of  his  evidence;  and  at  least  in  all  judicial  nologista^ 
iM]uiries,*ifhen  describing  a  particular  part  of  the  human  frame,  or  the  especially 
attfon  o{  the  muscles  or  other  part,  or  tne  action  or  progress  of  disease  in  judioal 
or  injury,  by  its  coitect  and  ^nerally  used  scientific  terms,  he  should  be  inq*""**- 
prepared  to  identify  each  by  its  vulgar  name,  and  by  which  it  will  probably 
be  better  known,  at  least  bM||^  jurj.(m)  Apd  this  so  easily  and  familiarly 
that  he  may  accompany  the  technical  term  with  its  meanmg  in  ordinary 
acceptation,  without  the  appearance  of  giving  a  formal  translation.  -  As 
thus,  the  sternum,  commonly  called  the  breast  bone;  the  pericardium, 
or,  in  other  words,  the  membrane  or  coat  that  surrounds  the  heart;  the 
Btomack,  or  part  in  which  the  food  is  received  and  digested  before  it  passes 
intothe  small  intestines  or  bowels.    Men  of  science  should  recollect,  that 
terms,  however  familiar  to**  themselves,  in  consequence  of  long  peculiar 
study,  are  not  always  so  to  others,  and  should  therefore  descend  to  a  more 
simple  language;  for  otherwise  their  hearers  will  be  attending  to  and  con- 
sidering the  import  of  particular  words  rather  than  the  substance  of  the 
sentences,  and  by  confusion  may  mistake  the  mdigt  important  part  of  the  -> 

evidence  or  statement    This  is  the  more  necessary  .when  a  medical  prac-  '^^ 

titioner  is  giving  evidence  in  a  court  of  justice,  when;iis  was  observea  by  a 
learned  advocate,  judges  as  well  as  counsel  are  strongly  disposed  to  raise 
a  laugh  at  persons,  whom  they  would  represent  to  have  unnecessarily  used 
hard  names  for  common  things;(n)  though,  on  the  other  hand,  it  should 
be  remembered  by  such  critics,  that  it  is  most  natural  for  scientific  persona 
to  use  approved  techi\]u^al  terms  familiar  to  themselves,  and  in  effect  their 
common  parlance,  and  more  precise  in  meaning  than  ^y  other  expressions^ 
and  that  too  captious  objections  to  such  terms  rather  evince  the  ignorance 
- 

(A)  See  post,  10,  n.  (o/)  and  2  Bell,  written  on  the  dose  ''to  be  exhibited  to 

Anat  Introd.  xziv.  the  patient  immediately,"  might  not  the 

{^  Even  in  scientific  works  the  term  attendants  have  natundly  supposed  they 

eaMfiU  ^of  administering  or  taking  roedi-  were  merely  to  show  it?    Surely  at  least 

one,  is  constantly  given;  thus,  in  Cooper's  no  extension  should  be  admitted  to  the 

Surg.  Diet,  it  b  said,  **  when  alterative  already  too  numerous  list  of  unintelligi- 

medldnes  are  requisite,  a  grain  of  calomel  ble  or  unnecessarily  ambiguous  terms  ror 

nay  be  exAtdtiea  daily,"  and  a  case  is  re-  common  purposes. 
CQided  by  Dr.  Phillips,  in  wluch  he  states        (m)  1  Boat  Pref.  viii.;  id.  273,  note, 
that  in  tetanus,  the  jaw  suddenly  fell  upon        (n)  Amos,  Lecturea  on  Medical  Juris- 

tbe  exhibition  of  an  **  en^HHW,  with  oil  of  prudence,  Med.  Gaz.  A.  D.  1831,  voL  7, 

turpentine."    Suppose  die  chemist  had  545,  610$  and  see  Byan,  Med.  Jur.  315. 
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CBAf.  L  tnd  shallowness  m  science  of  the  party  oluecting,ihan  an j«  demerit  iff 
L^ireuASB,  the  witness.  ,\. 

^^  It  has  been  justly  observed,  witi^ell  dii^cted  iroay,  by  a  sensible 

and  learned  author,  that  although  medical  men«iQay  properly  use  a  fo- 

rei^  or  dead  language^  yettbey  should  ai;pid  a  peculiar  stWe  and  phrase 

which  no  one  can  understand,  unless  he  be  initiated^  an4  m0  studied  the 

science  itself  so  intensely  that  he  has  also  learned  the  jargons  in  whic(  it  is 

conveyed.     He  observes,  that  no  one  but  a  thorouji;h  anatomist  can  urrder^ 

stand  the  adulterated  language  of  anatomy,  i^r  can  he  undersfanttirit 

without  some  labour,  for  anatomists  have^urte^^  their  scieofre  linder.  the 

rubbish  of  names;  and  there  is  not  a  difficult  or  hard  pounding  wdfd  upoif 

which  they  have  the  least  pretence  of  claim  ^at  thegr  havfe^nol  retained^ 

they  have  choked  their  subject  with  useless  minutiae^,  they  hvLvenoUuted 

their  language  by  transferring  to  it  from  the  Latin  many  words^  which, by 

their  continual  inflections  in  that  language,  were  beautifitV  while  their 

unvaried,  uncouth  termination  in  ours  is  barbarous  in4be  oittetanpe^anfl 

tends  but  to  interrupt  and  puzzle  the  sense;  they  have  impressed  into  the 

service  of  their  science  a  great  many  poor  words  that  wonld'get  their  Aor 

beas  corpus  from  any  court  in  Christendom,  (o)  > 

Questionas     It  has  been  objected  by  many,  that^  it  is  singular  in  this  age  of  improver 

to  the  ex-  ment  no  alteration  has  been  introduced  in  the  practice  of  PnysidanSf  ym^ 

pedien^    in  writing  their  Prescriptions  in  English  instead  of  Latiri,  avoiding  con- 

kiK^^Latin  ^^^^^^^^^  ^^^  figures,  so  subject  to  mistakes,  even  by  physicians Ihcm- 

Aserip'    selves,  and  still  more  so  by  chemists  and  their  apprenticei3;(j9).and  it  has 

fiofu^         been  objected,  that  if  all  the  innumerable  instances  that  have  occurred  of 

Aivument  blunders  and  deaths  attributable  to  this  practice  were  laid  before  the 

agauist       public,  every  individual  would,  in  the  language  of  the  statute  relatiag  to 

such    Pre-  attorneys,  insist  on  having  an  English  prescription,  and  not  merel^r  in 

■criptioiiB.   Latin,  with  figures  almost  hierogljphical,  but  in  words  at  length,  stating 

the  names  and  precise  Quantities  of  each  component  part  of  the  medicine, 

with  the  exact  measurea  quantity  to  be  taken  at  a^ime,  and  at  what  hour^ 

and  under  what  circumstances,  and  at  what  time  or  times  to  be  repeated^ 

or  increased,  or  diminished,  in  any  and  what  degree,  with  other  explicit 

instructions  as  regards  diet  and  conduct,  so  that  the  intended  eflfect  of  the 


*.- 


(o)  2  Bell's  Anat  Introd.  xxir.,  where  be  must,  of  the  r^iona  of  the  eBfOW  or 
there  are  some  amusing  instances.  Thus^  thumb  or  forefinger? .  And  if  an  anatomist 
an  anatom'ist,  for  example,  yrill  describe  understand  such  things  with  difficulty, 
an  artery  as,  ** going  to  the  radial  edge  of  how  distressing  must  they  be  to  the  stu- 
/Ae  momk/ metacarpal  bone;  then  supply-  dent?  The  same  author  observes, 
ipg  the  abductor  and  flexor  muscles;  then  **  This  is  the  scholastic  jargon  which 
going  along  the  bone  of  the  first  phalange  has  so  long  been  the  pride  of  anatomists, 
seated  upon  this  seccmd  metacarpal  bone,"  and  the  disgrace  of  their  science,  which 
with  many  other  distortions,  ambiguities,  has  given  yotmg  men  a  dislike  for  the 
and  little  contrivances  to  conceal  (as  one  most  useful  of  all  their  studies,  and  which 
would  believe)  that  he  b  describing  so  it  is  now  full  time  to  banish  from  our 
simple  a  matter  as  the  arterf^of  Me  fore  schools.  These  are  the  authors  who  avoid 
finger^  which  the  reader  at  last  finds  out,  plainness  as  if  it  were  meanness;  who  are 
either  by  some  lucky  chance,  or  by  re-  studious  of  hard  words,  as  if  they  consd- 
flecting  how  many  metacarpal  bones  there  tuted  the  perfection  of  science :  *  it  is  their 
are,  and  then  reckoning  them  first  for-  trade,  it  is  their  mystety  to  write  obscure- 
wards,  and  then  backwards,  that  he  may  ly;'  and  full  sorely  does  the  student  feel 
be  sure  which  it  is  that  the  author  means;  it" 

for  his  author  may  count  from  the  little        (o)  See  a  collection  of  prescriptions 

finger  towaids  the  thumb,  or  from  the  with  contractions,  Pereira,  p.  16,  30,  67. 

thumb  towards  the  little  finger;  or  he  edit.  A.  D.  1829.    As  **pro  re  naia^**  or 

nay  have  a  fimcyofleaving  out  the  thumb,  "Repetatur  mistura  pro  re  naia  si  opus 

and  reckoning  only  four.    What  must  be  erit  ad  vomitum^3cdandum,"  Pereira,  1^ 

the  sunirise  of  any  well  educated  young  67.    See  also  the  vexy  valuable  collection 

man  wnen  he  reads  in  those  books,  which  in  EUis^  Medical  Formularies, 
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tMdkiBe  may  not  be  neuiralt^d  by  wailt  of  proper  div^ctiol  in  that  re-  chap.  i. 
spect  3o^  has  been  insisted,  that  a  sui^eon,  who  hk^reduced  a  dislo-  Latouasi, 
cated  of  fractured  k)Be,  should  give  the  most  explicit  directions  for  sub-  ^^* 
^uent  diet  and  rest,  and  well  defined  prohibitrons  against  locomotion, 
excepting  that.wliich^mav  b^  essential  for  health,  without  endangering  a 
recurrences  directiona'Wnich,  it  is  contended,  would  prevent,  or  at  least 
diii^inishy  the  possibiUlty  df*  blunders;  and  it  has  been  observed,  that  any 
phjisiciim  ivdo  wou!^  resolutely  break  throa^h  the  old-fashioned  and  ab- 
sucd  practice  would  gite  the  greatest  satisfaction  to  the  public,  and 
Mure  ^s  dWn  f6rttine.(^).  It  has  also  been  sarcastically  urged,  that 
perhapM  m#uthfuH^f  n(hsen8e'touai||s  better  in  Latin,  or  other  dead  lan- 
guage, tha(i  in '^^gUsh;  aifd  that  is  the  on!^  reason  for  continuing  the 
prescq|)tjtt9  in  Latin;  l)Utthat  the  science  of  physic  is  too  noble  to  ex- 
oMe  nyiimimefiit  that  it  f equires  to  be  kept  mystified  and  impenetra*' 
bhr  bwi  to  1^  members,  &nd  that  as  reprda  the  study  of  thedead  lan- 
mges^aAd.tjbilA^nvatrons  of  anatomical  and  physical  terms,  they  may 
bereaH^YieliMtced'and  kept  up  without  fear  of  any  simplification  too 
powMtHy  tenmiig  to  a  neglect  of  the  dead  languages. 

On  the  other  hiNid,  the  experienced  and  the  wise  are  naturally  averse  Arguments 
.  toinnovaiion,  the  full  consecfjiences  of  which,  especially  in  so  extensively  infavoupof 
important  a  subject  as  physic  and  medicine,  it  may  be  difficult  toantici-  the  conUn- 
pate.    The^  obgerVe^  tnat  by  the  usual  education  of  every  branch  of  me-  SJe  prac- 
dioB)  practitioners,  they  ou^ht  to  have  become  well  informed  in  the  Greek  ^^ 
and  Laftn  languages,  and  that  afterwards,  during  a  fi,ve  years'  apprenttce- 
ihipand  by^he  enjoined  aKendance  on  courses  of  lectures,  accompanied 

•        «  -V   I  . 

-        ■    .  *         I 

(^)  Soixio  Xopclble  observations  on  this  consequences,  as  in  prescribing  prussic 
sQl^ect  will  bo  found  in  the  Mealcal  Ga-  ..acid,  four  drops  of  which  in  a  dav  is  a  pov- 
zetteof  3$!h  laifUary,  1831,  p.  566.     It  erfid  medicine!     By  way  of  illustration, 
is  an  acknowled^d  principle,  that  the  the  report  of  a  recent  trial  has  been  re- 
l^gua^  of  a  physician  should  be  simple,  ferred  to,  where  an  action  of  slander  arose 
unaffected,  and  intelligible  to  the  meanest  between  two  medical  practitioners,  the 
understanding,  (2  Bell,  Anat  Intro,  zxiv. ;  plaintiff  an  apothecaiy,  and  the  defendant 
1  Boot.  Pref.  viii.,)  and  that  the  profes-  a  physician,  entirely  proceeding  from  the 
sion  is  much  too  learned,  too  important,  latter  having  prescribed  some  laxative  me- 
and  too  dignified  to  be  prejudiced  by  the  dicine  for  a  nervous  and  costive  old  lady, 
adoption  of  the  English  language  in  a  do-  The  prescription,  after  directing  the  par- 
cument  so  highly  important  to  be  clear  ticulars  of  the  medicine,  added,  **Bepda^ 
tod  free  from  doubts  or  mistakes.    Let  tur  si  opus  sit."    The  a])othecary  being 
the  mystic  figure  !(.  or  9c  (which,  in  truth,  absent,  and  hisapprentice  just  from  school^ 
is  nothing  but  the  continuance  of  the  hea-  where  he  had  but  half  learned  Latin,  in- 
then  invocation  to  Jupiter,  and  Seeking  stead  of  properly  construing  the  prescrip- 
his  blessing  upon  the  medicine)  be  con-  tion,  "  to  be  repeated  if  occasion  should 
tinued  by  Quacks,  as  may  be  the  *'Laus  require^**  or  in  effect,  «if  the  first  dose 
DeOf**  by  notaries'  clerks,  or  "shipped  by  should  not  operate,"  wrote  on  the  label 
iheQraee  of  Ood  one  bale  of  flax  in  the  "to  be  repeated  if  it  operates**  The  old 
good  8hip»  &c.,"  by  ship  brokers  in  their  lady,  consequently,  after  experiencing  the 
biUs  of  lading;  but  let  there  be  no  con-  effect  of  the  first  dose,  immediately  took 
teraptible  obscurity  or  affectation  in  a  another,  and  repeated  it  again  and  again. 
Physician's  Preseripiion.   That  it  should  until  she  swooned  fi:x)m  exhaustion;  and, 
be  intelligible  to  all  who  can  read,  and  so  in  alarm,  the  physician  being  sent  for,  in- 
dear,  that  the  nurse  who  attends  the  pa-  cautiously  exclaimed,  and  aherwaid  un- 
tient  may  know  its  import;  that  the  quan-  necessarily  repeated  to  others,  "  Coleman 
titles  sboidd  be  written  in  words,  and  not    has  killed  my  patient,"  and  for  which  the 
b  the  usual  characters^  for  suppose  in  some    action  was  broi^ht,  and  AOs.  damages,  and 
powerfiil  medicines,  in  the  hurried  way  of    about  200/.  costs  were  recovered.     Coil/^ 
almost  aU  affected  bad  writing  in  prescrip-    man  v.  Smith,  Maidstone  Assizes,  A .  D. 
dons,  there  should  be  an  extra  z  at  the    1820,  and  see  also  the  case  of  Rex  v.  Heathy 
top  of  a  drachm,  or  in  other  words  there    acquitted  of  the  manslaughter  of  Captain 
sboidd  be  ap  3  (an  ounce}  instead  of  a    Burdett,  at  Brighton,  at  Sussex  Assizes, 
Z  (a  draduD,)  being  only  the  eighth  part    A.  D.  1832;  see  also  3  Ruib,  Med.  Inq. 
of  such  ounce,  how  fatid  nught  be  &e    321. 
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CBAF.  I.  by  studjTy  in#8t  laembers  of  the  profes^on,  in  evenf  department^  i^ast 
Xjamqvjmm,  imperatively  have  become  familiar^  with  modt  of  the  usual  materials  of 
^^  medicine,  and  of  their  powers  and  'proportions,  and  of  all  the  ifoBt  ^ft- 
proved  prescriptions,  and  at  all  events  of  the  lADgnagfe  and  s^gns  in  whipl:^ 
all  prescriptions  would  usually  be -expressed  liy  any  duly  licensed  phyai-  * 
cian,  and  that,  therefore,  the  frequency  of  -nsistal^es  in  the  prescriptions 
themselves  must  be  inconsiderable;  and  th^oUectr^tbatif  prescriptidhs 
were  in  English,  the  patient  and  Uieir  attendam  i^ould  too  fre^ently 
ascertain  the  dangerous  tendency  of  tlye  suspected  disorder,  which,  ac-» 
cording  to  acknowledged  principles  and  rules,  ilTmay  be  most  important 
to  his  welfare,  and  consequently  the  djity  f§  the  phytecian',  to  k^ey  secret, 
lest  the  (Hitient  should  become  alarmed,  and  thereby  impede,  if  not  en* 
danger,  his  recovei^. (r)  Again,  that  patient6  and  ttpir  attendants,  by  the 
^act  knowledge  oi  the  components  ot  a  medicine  fully  [^e%;:ribed  in  Eng- 
lish, and  which  they  had  per^^^  in  one  or  move  instaBtea  b^l  succeed* 
ed,  would  become  apt,  without  due  regard  to  the  variationg^iA  disordiersr 
and  in  constitutions  and  other  varying  circumstances,  lo  adminbtec  the 
same  medicine  on  other  occasions  when  wholly  inapplicable,  and  thereby 
produce  the  most  baneful  consequences.  These  observations  are  certain- 
ty entitied  to  grave  consideration,  and  upon  the  whole  it  would  saem^that 
no  inconvenience  would  result  from  the  continuance  of  the  existing  prkc* 
Beoom-  tice*  if  there  were  better  regulations  introduced  a^id  strictly  enforced  with 
mended  al-  remd  to  chemists  and  dru^sts-and  piersons  having  the«care  of  dni^p 
^f^iODM,  0siJ  medicines,  and  allowed  to  miz.and  {irepare  medicines  from  Latin 
prescriptions:  bntstifl»  for  greater  precaution,  it  would  be  laudibh^  if  phy- 
liicians  would  avoid  all  contractions,  and  would,  whqh  there  is  the  IpaA 

Sound  to  fear  the  consequence  of  ignorance  or  mistake,  subscribe  a  trans^ 
tion  in  En^ish,  at  least  as  re^^s  the  names  and  exact  quali|jfies  of  Iht 
gredients,  with  English  directions  as  to  the  quantities  and  t{if  eM^adnl(\> . 
nistering  the  aggregate  preparation.  ... 


•  * 


Phn  of        To  «8»st  medical  students  and  legal  practitioners,  espefdally  on  the 

Wock  as     ctrcnit,  where  Greek  and  Latin  works  may  not  be  accessible,  we  have  in 

vmidsez-  ^ueral  anglicised  each  foreien  term,  and  we  have  in  the  index  printed 

^^^2^  in  italic  most  of  tiie  technical  terms  used  in  anatomy  and  physic,  with 

ig^^'^  their  ori^n  and  meaning  in  the  Greek  or  Latin  or  other  langua^s;  and 

with  reference  to  the  parts  of  the  work  where  authors  of  authority  have 

used  them  in  the  «ame  sense;  and  we  have  introduced  a  few  Plates  by  m 

superior  wtist,  pointing  out  the  principal  parts  of  the  human  frame,  with 

their  technical  terms,  referring  at  th^  same  time  to  the  best  works  to 

enable  the  student  to  enlarge  upon  each  subject. 

Foreign         It  will  be  found,  that  frequently  our  English  physiolo^sts,  translating 
admeaaon-  or  borrowing  from  the  continental  authors,  refer  to  their  modes  of  ad^ 
"'*°*'''       measuremmt,  and  Tery  frequenUy  to  the  term  "  /tne,"  which  throughout 
the  continent  means  the  twelfth  part  of  an  inch.(9^    A  scale  of  all  ad- 
measurements and  weights,  as  applicable  to  medical  sutyects,  will  be 
^  given  when  the  sulgect  of  medicines  is  considered. 

(r^  Br.  G.  Smith,  537;  Lizar'sPref.  ix.^  of  death  may  occasion  it,  3  Bush,  Med. 

3  BeU,  190i  Sir  J.  Halford,  Med.  Gaz.  600  Inq.  4.  The  same  du^  in  a  sur^^n.  Coop, 

to  603.  The  depressing  passions  may  pro-  Surg.  Diet,  tit  Apparatus.    It  may  be 

duce  fever,  1  Par.  &  Fonb.  197;  and  see  otherwise  as  regards  prepariflg  a  patieift 

effect  of  grief,  2  Par.  &  Fonb.  26, 29, 30,  for  death,  Sir  H.  Halforc^  Med.  Gaz.  600 

100;  4  G^id,  96;  also  Rush  on  the  Mind,  to  603;  2  BeU,  90. 

^18,    Effect  of  mental  emoUon,  the  fear  (»)  Homer's  and  Bell's  Anatomy,  &c. 
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Of  TH*  MATERIALS,  OOMPOStB^JK,  STRUCTURE,  OeRGANS,  PVNCTIONS,  PRO- 
P|(RTIES,'anD  powers  of  TH£^  human,  F^ME  IN.GipfERAL. 


'« 


L  Impodance  of  the  Subject,  lAd  genearal ) 
ouMJipe.  .  ^-   I 

B.  The  nmterials,  oipuis,  func^oiifl^  and 
diviflions  in  gencxaL&c. 
I^sL  TheFluiql 

1.  Chyle. 

2.  Blood. 

3.  SeoratiQQB.     « 
^    SetofuBj^  Thti  SoVd^ 

1.  Boptt^   J9int8,   .Ii|punent% 

>  ^  2.  Bfuscles  and  tendons. 
*  3.i,Me|nb]ane. 

3%Mfy i  '^  Qfganization  and  the 

various  Oig&ns  and  Apparatus. 
.flmMi.  Of  the  Functions. 
1.  Of t^e  vital  functioiis. 
1.  Reiplration. 
«   *^  S.  CircMilation. 

i,  Bie^stion.  ' 
4.  Abtbrption. 
^m  0^1  lLhiii. 
"S.  Of  the  sessltiTe  oraerveos 
Fundtion'  and  Motion. 
^ft^y-   Gtaenl    Diraoa  Jnto 
.^arts,as     . 


m. 


Inr. 


1.  Head  and  Neck. 

2.  Trunk. 
IvJhorax. 

^.  Abdomen^ 

3.  Upper  extremities. 

4.  Lower  extremities. 
2.  Regions. 

Shahly.  Of  the  Progress[of  Growth 

from  Surface  to  Centre. 
Seoetttl^it/.  Consequences  of  Im* 
.  perfection  of  a  particuiar  Ocgan 
or  Part  or  Function. 

EntnlM  ProperUe*  and  mUd  and 
other  Powers  and  Incidents. 

jPfftA.  Contrai^tilityand  Resistance 
of  Putrefiiction,  and  of  the 
Benoyating  Power. 
Self-Adjustment 
Reaction. 

Seoondfy-  Power  of  Motion. 

Thirdly.  Sensation,  Senativenesfl^ 
xir  Nervous  Power. 

Ihwihly.  Mental  Faculties. 

Of  Temperaments, 


CHAP.  IL 
Ikpoet- 

AJKCZ  OV 


IVe  propod^  in.  this  chapter  to  eiamtne  of  what  Materials  the  human 
frame  b  comp9eed,  and  wnatare  its  Properties,  and  a  general  division 
of  the  aubje(:t^ 

A  common  observer  might  suppose  that  the  human  frame  is  composed, 
extemM/,  merely  of  the  integuments,  (comprehending  the  skin,  hair, 
and  nails,)  and  intemaUy^  the  bones,  blood  vessels,  wim  the  brain,  and 

general  viscera  and  the  blood.  But  the  analyzing  powers  of  chemistry 
ave  enabled  us  to  discover  that  so  general  a  description  would  be  whol- 
ly insufficient  to  enable  as  to  ascertain  diseases,  or  apply  with  any  de- 
gree of  precision  the  yarioos  remedies  for  the  numerous  deviations  firom 
tke  healthy  state. 

V 

In  physics  or  natural  hbtorjr,  no  points  are  better  established  than  that 
man,  like  vertebrated  animals,  is  composed  of  certain  imperceptibly  small 
otOfM  or  globules,  all  of  the  same  size,  namely,  each  in  diameter  about 
the  7500tn  part  of  an  inch,(a)  which,  although  cohering  by  attraction, 
have  not  in  reality  any  connecting  texture,  and  the  same  by  chemical 
analysis  may  readily  be  separated  from  each  other;  and  it  has  been  estab- 
Ibhed  beyond  contradiction,  that  in  man  and  in  most  male  animals  in  a 
perfect  adult  state,  there  are,  in  a  certain  fluid,  hereafter  described,  living 
~  r,  so  imperceptibly  small  to  the  unassisted  eye,  that  10,000  of 


I.  Import- 
ance of  a 
knowledge 
of  the  sub* 
ject,anda 
general 
outlme. 


..  '  ' 


Ofatoiii% 

attrsctkn^ 
andoohfr- 
sion^and 
ofrepol- 
sion  or  se- 
paration of 


(a)  Dr.  If^Bflwaids*  observation  on  the  elementary  structure  of  the  body,  as  stated 
ta3  BosL  373.    (But  authors  differ  in  their  views  on  this  subject,  IDunglis.  Phy.29.] 
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ClfkP.  PL  them  may  exist  in  a  space  ly  t  hirger  than  a  erain  of  sand»(&)  Bj  a  law 
Itfrntt--   of  nature,  called  AttrdGf}w/t,  these  atoms  would  naturally  coberl^  or  cling 

AycB,&c  toi^ether  ia  musses  of  vamous  forms  and  magnitudes;  and  were  it  not  for 
the  counteracting  influence  of  another  law,  that' of  Repulsion,  occasioned 
by  heM  or  cafon'c,  the  whole  materials  of  clreation  would  rash  into  dose 
^contact,  and  form  one  huge  solid  laass  of  stilness  and  death,  (c.)  Bat 
heat  or  caloric,  constituting  the  canae  of  sudt  rqndsion,  counteracts  at- 
traction and  induces  atoms,  more  or  lees,  to  se|te^te  from  each*  other, 
and  8ioguilirly%iodifies  thi^  resuH,  so  as  to'r^der  them  celllk}ar  or  po- 
rous, and  no  where  in  actual  coiitact,.thoagli  apparentljr  so  to  the  naked 
eje,{d)  By  attraction  on  the  one  hctnd  aadi^ojul^wii  on  the  othfir,  all 
atams  are  thus  more  or  less  approsimatet  accafrling'tto  the  quantity  o€ 
intervening  heat  ol^caJoric.(e)  It  will  be/autid  that  theselaws  of  nature 
are  constantly  practically  applicable  to  thfrTivii^hfltonjfti  frame,  so  aft  to 
rcfdder  it  more  or  less  subject  to  the  influence  ofphysical  (^sea^C/)      ** 

Atmnsin  The  essential  atoms  or  constituents  of  the  human  frltme,  as  indeed  of 
man  con-^  all  animate  compounds,  are  principally  carbon^  hgdr^eri^  omyg^y  and 
piflt  prinei-  nUrogrn^  also  sometime*^  called  a2:o/c,(g)*besides  which  there  are,ia  ge- 
^Jg^ ,  nend,  in  small  quantitif^;  phosphorus,  sulphm*,  ironi  and* earthy  and^sQ- 
Sora^  ox-  ^^^^  matters;  and  all  these  are  variously  conMnedj  and  then  ^ava.  o^dir 
ygenni-  names,  such  as  albumen^  ^c.{h)  These  Will  be  explained  as  w^  proceed, 
trogen,  .'    '      *. 

^th  iuIp  The  human  body  is  composed  externally  bf  the  Inte^usnertts,  which 
phur,  &C.  consist  of  sMn,  m  three  distinct  layerg  df  different  matenal^  and  proper - 
Genenl  ties,  and  of  hair  and  nail8,{i)  Tae  hkdeton  is  Composed  of  about  666 
^^"'"^'fap^  bones,  with  joints,  ligaments,  and  cah^ilages  of  various  construction;  Mus- 
tirni'a^  c/c»,  from  450  to^OO,  with  numerous  tendons,  giving  modon  to  the  bones 
wffffy  ^  in-  ^'^^  united  by  their  joints  and  ligaments^  whilst  Cellular  TifAie  inter- 
teguroont^  i^nes  in  all  parts,  and  fills  iip  and  gives  if^Oundne^s  to  the^app^^rance  of 
uiiemaOy  the  whole.  There  are  also  many  hundred  arteries  wfth  their  innunvera- 
of  skeleton  ble  capillary  hair-like  ramifications  or  terikiinations:  abput  three  times  as 
of  bon^  many  veins  with  their  numerous  valves;  also  lacteals,  and  lymphatic, ire^- 
J^]^"^  sels,  with  glands  and  ducts;  also  secernent  organs  and  vessels,  which 
2^2ca  perform  the  function  of  secretion,  such  as  the  kidneys,  ureters,  &c.  All 
tendons,  these  vessels  contain  their  appropriate  fluids,  being  either  blood  in  its' 
bkxxS,  and  inceptive  or  perfect  state,  or  other  fluids  secreted /rom  it. 
other  ves- 

ads  and  Superiorly  the  Head  contains  the  Brain,  to  which  is  connected  the  spi- 
"*^**^  nal  marrow,  and  from  the  two  arise  the  nerves  of  the  five  organs  of  Sense, 
namely,  sight,  hearing,  smell,  taste,  and  touch.  Next,  in  the  Neck  and 
TTiorax  or  chest  are  the  organs  of  Respiration,  the  trachea  or  windpipe 
and  the  iungs,  with  their  investing  membrane,  called  the  pleura.  Then 
are  the  organs  of  Circulation^  the  Hearty  and  its  pericardium  or  sur- 

"■    ■'  II.,  I       •  ■       i,i 

(b)  See  the  works  of  Leeuwenhoek,  nded,  it  will  frequently  be  ibund  that  nu- 
tom.  1.  p.  49,  &C.  and  other  authorities  roerous  parts  will  by  atiraeticn  be   col- 
post,  3  BosL  8  to  10.  and  58  to  60.  lected  and  floating  together;  hence  also^ 
(e)  1  Amotf  8  EL  Pbys.  69.  although  the  Moon  is  240,000  miles  from 
(a)  Ibid.  70.  the  Earth,  yet  it  attracts  the  ocean,  and 
(e)  1  Amott's  EL  Phys.  48,  56  to  75.  forms  what  we  term  Tuk.    1  Amotf  s, 
2  voULpage  40.  Dr.  Turner's  EL  Chemis-  EL  Phys.  16. 
tiy,  29.      Attzaction  influences  aU  sub-  (/)  1*  Dunglis.  Phy.  6. 
stances^  whether  animate  or  inanimate^  Ig)  Dr.  Tunier,  EL  Chemistry,  532. 
and4n  a  more  powerful  or  leas  degree  at  (a)  See  poet,  the  descxiption  of  mem- 
all  distances.    Hence,  however  dispersed  brane. 

the  parts  of  a  wreck  of  the  ship  may  be  (t)  See  a  fuU  description  of  the  akin» 

pending  a  storm;  still,  when  it  has  sub-  hair,  and  nails,  post. 
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lyunding  sac.    A^jejain,  in  the  Ihck  tLod.Mdomm  id  the  alimentanr  chap.  n. 
caaal^  naxQfiy,  the  C^ophagua  orgullet,  tbid  the  Stomach,  with th&smaU    htrfoa^ 
ax4  laiKe  intestinal  Ccatal  or  J^nlraiii^apd  »the  Collateral  viacera  or  or-  ^°'» 
gans  cg&ed  th^  Liver,  Gall-bladder, ^srJT  Pancreas,  with  the  Spleen,  the 
<|rgaQ$  of  assifnthttieiJL  ^  oDnv«r^OMlf  the  aliment  into  blood,  and  one  of 
the  gfsat  emunctbries  or  cleansers  of  fhe  body,  the  kidneys.  In  the  bony 
oavij^ytbelow  th^i^qmen,  <calted^he  Mvis;  (from  its  form  resembling  a 
i)astn,)  ftre  placed  die  organr  for  the  collection  and  di^harge  of  urine,^— 
napftetvj  ^e  Kad^O'-and  some  of  those  of  generation,  as  the  vesiculae  se« 
miayeS^^^K,.ai^  th6»<)l«&s  of  Jlbaorptum  and  Secretion^  including  in 
tke  IftliePjfb  Kidaejft  m1^  the  Bladder  and  its  vessels. 

Afi  the^c^'vilUJtt  tlvi  folbwitig  chapters,  have  distinct  consideration, 
^ihse'eai^  is  subject  to  pecUliar  diseases  and  injuries,  and  has  its  appro- 
..  priatf  rjhnedies;  ^tulst  the  whole  of  the  or^ns  are  scientifically  divided 
and  'mfiLng^d)]/^^  different  functiom,  the  principal  of  which  are  RespirU- 
tiori,jCif^cdUm,  Ingesti/m,  Absorption,  Secretion,  and  the  Nervous 
Funstion,  mcluding  that  of  Motion. 


t  • 


'  II  has' been  well  o^strVed)  that  the  magnitude  of  a  disease  or  of  an  in*  General  ' 
jai^  is  in  proportion  to  its  deviation  from  the  healthy  state,  not  only  as  outlme  and 
r^aiHls  the  whole  pf  the  human  frame,  but  also  of  each  part  in  particular;  importance 
and  the  extcAt  of  that  deviation  can  only  be  correctly  ascertained  by  him  w?JS^-^ 
who  is  pevfecUy  acquainted  with  die  healthy  8tate.(A)    In  other  words,  of  the 
whether  to  prevent  or  to  cure  disease  or  injury,  a  TOifect  knowledge  of  component 
eight  different  points  should  be  acquired:   Iirst,  The  usual  heatthy  or  materiab 
perfect  state  of  the  body  or  part  aflGected:  Secondly,  The  usual  state  in  and  pro- 
tile  morbid  or  diseased  or  injured  condition  of  the  body:  Thirdly,  The  !{*'*¥*  ^ 
usual  causes  of  the  deviations:  Fourthly,  The  usual  appropriate  remedies:  £^J^"""^ 
Fifthly,  The  diseased  or  injured  state  in  the  particular  case  or  patient: 
Sixthly,  His  temperament  and  habits:  Seventhly,  The  particular  cause  jriy^  To 
of  the  patient's  apparent  disease  or  injury:  Eighthly,  Tne  application  of  every 
the  best  remedy  in  that  particular  case,  with  reference  to  tne  constitu-  member  of 
tion,  temperament,  and  existing  strength  of  the  patient,  and  his  conse-  ^^  ^'^^' 
quent  probable  ability  to  bear  any  sudden  or  powerful  change  that  might  .   ?«»«*• 
be  effected  by  medicine  or  operation.(/^  "^' 

Thus,  if  tne  cause  of  inflammation  be  the  defect  or  want  of  energy  in 
the  ordinarjT  healthy  state  of  the  blood  vessels,  stimulants  may  be  proper 
to  be  administered;  but,  if  the  cause  be  undue  increased  action,  then  se- 
datives; {m)  and  if  we  know  the  healthy  state  of  the  blood,  and  detect  a 
particular  deviation,  we  may  then  know  the  appropriate  remedy .(n)  To 
oe  well  acquainted  with  the  healthy  state,  every  composition  and  every 
function  oi  each  ffuid  and  solid,  or,  in  other  words,  of  every  atom, 
must  be  well  known,  and  then  the  particular  temperament  and  state  of 
the  patient.  Having  ascertained  these,  we  may  then  be  led  to  the  disco- 
very of  the  appropriate  medicine  or  remedy;  thus,  if  the  blood,  in  fever 
or  disease,  be  lound  deficient  in  saline  principles,  the  administering  saline 
medicines  probably  will  be  efficacious.(o)    It  has  been  observed,  how 

(k)  It  was  the  maxim  of  Celsus,  and  in-  (Q  Galen's  Methodus  Medencti.    Bhi- 

deed  ahnost  too  evident  to  need  observa-  menbach,  by  Doctor  EUiotson,  Prefiice. 

tion,  that  he  can  best  cure  diseases  who  can  Good's  S  tudy  of  Medicine,  1  vol.  Preface, 

best  discover  their  cause;  and  see  Park's  Broussais'  Physiology,  Pref. 

Inquiry,  p.  345;  and,  indeed,  it  seems  al-  (m)  1  Bost  Phy.  341.    Quxre  if  not 

most  self-evident  that  the  manner  in  which  "  antiphlogi»lic8'*  instead  of  "sedativesJ* 

any  particular  function  is  deranged  can  (n)  2  Dunglis.  Phy.  116. 

never  be  understood  so  long  as  the  funo-  (o)  Dr.  Stevens'  Observations  on  the              /    \ 

tion  itself  is  not  understood,  &c    Park's  Hc»lthy  and  Diseased  State  of  the  Bloody 

Inquiiy,  358.    Jackpon^  Prin.  Med.  xviL  and  Good's  Study  Med.  periat. 
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f»AP.  IL  llital  nuiT  become  the  practice  of  ^nlldicm^if  not  foimded  on  8onnd  phf - 
bcponr-  siology^QD)  And  sapposq  ihni  from  the  actual  state  or  cause  of  u  diBor- 
^*^^^  der  bein^  unknown,  aHfhmkmt^maitBaA  of  sedatives  should  be  erroneous- 
ly administered,  how  fatal  fhi^R.be  the  con8equences.(^  Hence,  the 
UMolute  necessity  for  all  men£erdef  th«  medieal  pr^ession  to  be  weH 
informed  upon  anatomy,  and  of  ti^e  physical  and  chemical  pn>peFtie8  of 
every partick;  and  yet  it  has  bAn  ooierved  how  lamentable  it  is  that  so 
little  IS  as  yet  known,  and  especially  of  tbe  fanetions  of  secreiiontofid 
absorption,  and  hence  the  great  uncertainjiy  and  incessant  d^utes  still 
prevai]^,  even  as  to  the  properties  of  so  important  a  flii^d  as  fixe  'blood. 
It  has  been  well  observed,  Ihat  by  ascertaining  the  compo^ttoii  of  a  par- 
ticular part,  and  its  appropriate  remedy  in  disease  or  injury,  we  are 
taught  tnat  another  nmuarw  composed  part,  although  in  quit^  a  differ 
rent  part  of  the  body,  will  be  equally  affected  by  tte  sfcme  remedy. 
Thus  Ibe  lungs  are  surrounded  by  a  serous  membrane/'cafled  the  pleura, 
well  known  to  form  its  coat  and  to  be  placed  in  the  cavihr  withe  diorax, 
and  which,  in  respect  of  its  component  materialSy  is  suDJect  to  certain 
neculiar  diseases,  and  princinally  to  an  inflammation  called  pleurittsL 
Kow  the  study  of  anatomy  informs  the  physiciiii  4hat  the  pentans^m, 
which  surrounds  the  whole  of  the  intestinal  canal  ^d  the  viscera  of  tte 
abdomen,  is  also  composed  of  the  like  materials,  and  which  are  conse- 
quently subject  to  a  snnilar  inflammation.  Hence,  he  may  be  led^  to 
expect,  and  he  actually,  finds  that  the  sem^e  remedies  appropriate  for  tbe 
cure  of  the  former  are  applicable  to  the  latter,  and  he  will  proceed  ac- 
cordingly. So  it  will  be  found  throughout,  that  when  there  i»  a  striking 
aimilanty  in  structure,  properties  and  anatomical  characters  of  mem- 
branes, although  situate  m  different  parts  of  the  body,  they  may  be  pro- 
perly ranged  under  one  head  and  form  one  class,  and  that  their  diseases 
also  form  one  group,  and  the  like  remedies  may  be  successfully  applied. 
Hence,  the  advantages  resulting  from  a  systematic  knowledge  of  anato- 

I>np<^  Nor  is  the  importance  of  these  sulgects  confined  to  the  medical  pro- 

™*  ^       fession,  they 'are  essential  to  all  concerned  in  legislation  or  administering 
udh^en.  ^  ^^onstruing  or  giving  effect  to  the  laws  respecting  health  or  oj^ences 
against  the  person,  and  to  all  whose  philanthropy  interests  them  m  the 
welfare  of  mankind.    Supposing  that  any  epidemic  disease,  such  as  the 
plague  or  the  cholera,  recently  so  prevalent,  be  not,  as  supposed,  iitfectiotts, 
out  erroneously  supposed  to  be  so,  how  uselessly  detnmental  may  have 
been  the  regulations  affecting  them,  to  commerce,  in  rec[uiiin^  the  per- 
formance of  quarantine.  So  why  should  the  absurd  distinction  in  punish- 
ment, even  of  death,  for  endeavouring  to  cause  miscarriage  at  certain 
periods  be  continued,  if  it  be  established  that  the  foetus  is,  at  all  times* 
whilst  in  the  uterus,  eciually  alive,  and  ought,  on  principle,  to  be  equally 
entitled  to  the  protection  oi  the  law?    Asjoxn,  when  we  nave  ascertained 
that  not  less  than  a  certain  quantity  (as  600  cubic  feet)  of  air  should  be 
supplied  for  each  individual  in  a  closed  apartment,  and  that  below  that  , 
|Ht>portion  it  is  impossible  to  maintain,  for  any  length  of  time,  the  requi- 
site purity  of  the  air,  and  that  a  man  cannot  live  more  than  an  hour  in  nve 
cubic  feet  of  confined  air,  we  shall  know,  practically,  how  to  have  hospi- 
tals and  other  buildings  constructed,  and  individually  should  cautiously 
avoid  the  risk  incident  to  remaining  long  in  too  limited  a  confined  atmo- 
8phere.(«)  So  by  the  application  of  a  knowledge  of  the  course  of  nature  in 
certain  functions,  feigned  diseases  whether  of  madness  or  otherwise,  and 

J, ,  Cp)  Jackson,  Prin.  Med.  Pref;  (r)  Amer.  Cyclop.  Prac.  Med.  tit.  Ana- 

Cq)  1  Boat  341.     Quaere  ^Ifntiphkh    tomy, 
gisUea"  for  "MdalJwt."  '  («)  2  Boat  49  to  98;  2  Par.  &  Foob. 

48,  111,  n.  6. 
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imposltiims  nmj  k^^omMf  be  deteeied  and  troth  efttabKshed;  and,  indeed,  chap.  il 
there  is  no  limit  to  the  iinportance  of  an  intimate  knowledge  of  all  the    Iwoar- 
rarts  and  ftuictiana  of  man  to  ever j  well  edficated  member  of  society,  {t)  ^'°'»  ^^' 
These  aie  only  a  few  of  tbentmerous  instances  in  which  it  will  be  obvious 
that  an  esteooad  knowledgi^  of  anatomy  and  physiology,  in  tyerj  indivi- 
doal  is  biffhiv  esaentia^  ibr  the  welt'  being  and  improvement  of  society, 
and  by  whicn  it  is  to  be  hopai^  dial  a  great  melioration  of  our  laws  will 
ere  lang,  b0  introduced,  not  only  for  the  /)ro<ec/i(m  of  the  person  from 
v^rioaa  external  or  foraiblo  injuries, 'but  also  for  enlarging  the  mental 
bcultiea*  and  for  preventing  or  punishing  many  injuries  to  the  mind  which 
at  prescDt  are  dispunishable,  (tf) 

With  reapeatto  the  C(nnpotiii0n  of  the  human  frame  in  general,  and  Summsiy 
the /tificfuma  with  vebtch  we  are  endowed,  much  might  be  collected  from  3^  j|^ 
Hojy  Writ.  But  as  the  Old  Testament  was  intended  rather  as  historical  Revektion. 
than  ohiloBophical,  and  aa  the  New  Testament  is  to  be  read  as  a  Divine 
RevettUum^^v)  wo  think  it  preferable  to  confine  our  observations  in  this 
work  to  the  doctrines  and  discoveries  of  different  philosophers,  anatomists 
and  phvsiologists;  and  we  will  therefore  merely  state  a  summary  of  what 
we  undoobtedly  learn  from  the  Bible,  viz.  *'  That  in  the  beginning  God 
caw|||d  sttan  in  his  own  image,  and  as  it  were,  from  the  dust^  endowed 
him  with  life,  superior  bodily  and  intellectual  faculties;  and  gave  him 
dominion  over  the  universe,  and  every  thing  therein  $  formed  woman  as 
his  helpmate,  and  ordained  that  they  should  increase  and  multiply.  That 
in  puniahment  for  the  first  disobedience  of  God's  will,  man  became  sub- 
ject to  diseases,  bodily  suflferingSt  and  to  death,  and  that  his  body  should 
return  to  dost;  that  though  in  the  beginning,  life  continued  even  for  cen- 
turies, yet  afterwards  it  was  limited  to  120  years,  and  finally  ordained 
that  oor  years  should,  generally,  be  only  threescore  and  ten,  and  that  if, 
by  reason  of  peculiar  strength,  man  should  attain  fourscore,  yet  should 
that  strength  be  but  labour  and  sorrow,  and  he  be  soon  cut  off,  and  his 
soul  depai^op)  But  that  the  Soul  should  be  immortal^  and  man  rise 
again  to  be  punished  or  rewarded  in  a  future  state,  according  to  his  con- 
duct here  on  earth;  and  that,  therefore,  during  this  transient  state  we 
should  pray  God  so  to  teach  us  to  number  our  days  that  we  may  apply 
oar  hearts  unto  wisdom,  so  that  by  the  observance  of  his  precepts,  and 
through  the  mediation  of  our  Redeemer,  we  may  hereafter  enjoy  life  ever- 
lastinc."  We  know  from  the  same  Divine  authority,  that  to  soften  and 
remedy  those  bodily  ailments  and  injuries  to  which  man  in  his  fallen  state 
is  subject,  God  has  provided  herbs,  minerals,  and  various  other  medicines 
and  remedies,  capable  of  being  improved  and  applied  by  the  intelligence 
of  man;  and  that  to  fit  and  prepare  the  Soul  for  eternal  reward,  God  has 
^fted  man  with  conscience  ana  superior  intellectual  and  reasoning  facul- 
ties, and  blessed  us  with  divine  precepts  on  true  philosophy,  morality, 

(t)  See  the  singular  case  of  Efizabeth  New  Testament)  as  a  revelation  of  reU- 

Canning,  10  Harg.  St.  Tti  305;  19  Howel,  gioua  duties  to  be  observed,  fitting  us  for 

St  Tri.  262;  1  Par.  &  Fonb.  369,370,  &c.  a  future  state,  and  enjoining  us  so  to  live 

(tf)  See  post,  the  Nervous  System  and  as  to  deserve  everlasting  liappiness.     See 

Intellectual  Faculties.  Blumenbach  by  ElUotson,  78, 79,  m  notes; 

(v)  The  Holy  Bible  is  here  referred  to  and  see  3  Best  Phy.  227.    The  book  of 

IS  anording  an  historical  outline  of  our  Genesis  does  not  lay  claim  to  any  superhu- 

creation,  our  superior  properties,  and  our  man  source  of  information  with  respect  to 

ultimate  destinaUons.  But  the  celebrated  natural  phenomena,  and  only  proposes  to 

Bacon  and  the  most  enlightened  divines^  adopt  the  opinions  which  were  current 

hare  observed  that  the  Bible  is  not  to  be  amongst  the  contemporuies  of  the  author, 

read  a%  or  intended  to  be,  a  work  of  phi-  3  Boat.  Phy.  237* 
kaophicalinatnicttoD,  but  the  earlier  part        (x)  Psalm  xe.  ascribed  to  Moses  by 

nerely  as  a  histoi7»and  the  latter(the  most  Biblical  achobn. 
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08AP.II.  and  ft^B^^mlkli/inii^mm  f^ml^H^^f^^f^^^'^^iv^^ 
IxMsiv    Tcom  tl»e  onu^HCfe  taJl^k  Qa^ff^fK$$^$!(bgm  bodily  aH  tatmtti  cemedied 
A»cK,  fee  with  wlHdh  w»lifiy  bifcn'  JjliiilwA  ».      - 

Th^  4)iit  tivgtioi^.  ai»l  1>niMf»wyy^  tx)f  the  ti|itfa.tiiy4ifn  i^tte^mifac^ 
of  sa€<&'ca//3ff^|GM|M^^  (M  ^oBi  ike^Nriiiwib  iftiutki  lasmedies  for 

the  latter  ur^^4nu'pci^«^  sq»  Atft>g<^Jtft<i^vktot  tbftt  n«-  omhi  cu  err  or 
excuse  Umiiiit  hjf,  ifn^iMlce  %  i^f^uph  (u^m  ti««.#id|bl  piOli-to  truth 
ami  tife  fv^idatliBg.  1  .Tfi^ifir<)Mt  a^  ^  tafaa  oultiv^M  bf  iirofitealoiiak 
men  oqly,  or  «§«»  flQ«i^«^t^«t.fCM|y^  Ij{Mt«i  in  ite^atililj  to  Mwcure 
of  diseaacir  or  iiij|»r^  tuijb te^  ittatttiiul,  asiM^ly  «|lt«Uted  ttf  cttend 
knowledge,  and  to  wdt^ce  wfiairatioa^9|lHl  fifw^  to  Mi^aD^vto^Crea* 
tor  of  the  wondroua  mtifiiiUfiy  of  mao* .  jPhilosopheiv  llave  teit^  e&jolued 
the  8tod  J  «f  #Biiiitt^4]|it|kkrt«  aAii  fiiovH  j^HWHiieDtly  ^imliiy.irf^  Attention 
are  the  WQSic«B«f  9OO|^j«fhj0tt)4|ig^  pathology,  aad  of^JnteMaolual 
facoltiesi        .♦-*»"•.•  *  ^  • '  . 

Altliougli  woriinow  U^tbo'.AIiuiglM^y  has  thought  fit  t»f»daii4lC|itfae 
various  (uBctiOiiav  bC  the  human  frwie  shftil  ^  poi%iiiiod  at4be^«»»  and 
that  wo.Gmu^  qydd  o|»  cuhic^oot -^  o(u;^$4atoro^  •?  Mniid^the  #0lRie  of 
nature;  yet  wo  oro  if^^bV^tfA  itmisr%  WC^  it  Jitiorfy  to  lAqpie  Jiiiid  exa- 
mine to  wteob'^^%Jtge;»*  te»»VjiHtf  ^d  upon  liftttflr  «oOti  adivn  of  the 
human  fnune  j^|ji.bi^^efari'«4v4ip9  iri|lv  refefenna  ta.p%«M9gv  and 
patkologjn^  (the  »iudbt  or-  (fi^4;aiK||a  .of«4JK.Iuii«id  iii««tiiift9  andiof  their 
disorders, )  iftrj^^  ^oil^  Ivigheol-iiifm^ce  to  attain.  iVf€tfqpli.tatfi^lodge 
of  every  physical  cami^M  tbo  tion<M*iAa&ce  asd  n^itmerbvimutt^  tk 
different  luRCtio»s,  ii|;or4iy;'tei(fii»iefis^||^^  t»afor«  rMi^.ai;MM^paiii 
and  diseases;  an4  wjmm*^  foi^&or  ta^i^  ^int  oar  ittjokjirw  may  lig  ox* 
tended  even  to  ibe  i»^U|eil^t|MiL, iaouiN^  md  to  Q|b  nfljJWw. iadUni- 
mortality  of  the  SooJU(y).      * 

^  V  '•  .  ••«        ■    .        '  .-.•'••• 

dutSne  of     We  willnowpiwiuie4lololi»a6oiioi9oa]i#|N^li^ 
the  pncti-  ture  of  the  human  ffMie  ia  ffttitnif  mmI  tiioft.o9uwraie  caibli,  {Vf^in  fAr« 
cal  study  of  ticular,and  the  oi^^oBoand  pri&oipaliRlnfitioatu  *ki  tl&  ioinui^.^fta  Ot«* 
subject,      dent  must  anticipfrfe  that  nl^ifit^^^ivth/itB/^itit^^^ 
and  reason  ^^^eed  upon  with  certainty  of  ac^u«xy»yot,.inwi»qoiilaiib{}ocU»  -there  is 
Sve^Sno^  still  much  contcadictittU,  dipQcefaiicy».  aa4  ^nm^kiatj^'  'VbMW  hw 
ranee.        arisen  from  the  impracticabUily  olf  tr3riog..4W^  ed^MritaoaffcirWfli^-idie 
living  human  frame*  e^cially  ia  the  interaal  vital  f)»rta,  and^TOo  tho 
difference  between  a  living  and  sos^^^noflMOBainiaa^ijHH  onif '^^  M 
experiments  upon  Ruing  wmnats^^  M/maei^$fe  oi  whioh  ip^r^grtPd-ii 
bones,  muscles,  and  vilai  partd,  n)ay  i^iiitor  iiM»t.a«ata0Mia£>  jnai^lhagr 
are  exceedingly  uncertain,  andi<ardy  applioiM*  to4ho  huaifuv  AafJM  «* 
a  quiescent  natural  state»  on  account  of  die  slaOe  into  viNch  ike^^omA 
must  necessarily  be  reduced  diHip^  paiobl  o«peifancnl»|(e:)iaft  in  ^ 
instance  of  those  relating  to  respiralion,  where  the  loisof  Ueod,  tbofaitt 
inflicted,  and  the  general  derangement  of  the  ordinary  actions  of.  the  as- 
tern, cannot  fail  so  to  affect  the  organs  of  respiration  as  to  render  itun- 
possible  to  learn  by  such  experiments,  witti  any  degree  of  certainty* 
what  effect  their  ordinary  changes  would  procfnce-iipoo  the  circulatioo 
and  the  other  functions.(a;  So  as  regards  the  experiments  that  can  be  made 
without  pain,  yet,  on  account  of  some  excitement,  or  other  cause,  they  are 
too  frequently  attended  with  uncertainty;(&)  and  these  observations  sipply 

(y)  1  Best  Phy.  262$  3  Id.  227. 1  Dun-  as  regards  experiments,  as  to  the  quantity 

glison,  Phy.  230  to  281.  of  external  air  inhakdni  each  inspiration, 

(z)  See  infra,  and  2  BosL  Phy.  445,  as  some  contending  upwards  of  forty  cubic 

to  ezperinients  on  living  animals.  inches,  others  less  than  twelve  each  time. 

(a)  2  Boat  40  to  42:  see  the  singular  See  post  Respiration,  and  2  Bost  19. 

.^differences,  not  only  of  opinion,  but  also  {b)  See  2  Bost.  58,  63. 


OF  Tgfc  ignag<ii;.»Ai«itfr  <^^         '*  19 

we  sttonpt  to  penclMlirtke  AttricftbiiMKof  tiM%lhj^  «Qbj«fcts;  ^e  veit   I^o'"''- 
coHotpUtn  oC  which  i»  iBi^iffi^t  to  tomn  ^dte^  iMa^  nDthin^  fo  guidTft      ^"^ 
wir  MMitdier  lMttM|i«ifte1^  ^  Some  — — — 

unphiloMphkMf  waeiling  ii^  tf^t^>  #e^fdfmm  ettteess;  but 

let  the  AsipMflft^aM^t  at  \caA  jMwtiftilt  tMr  ^iltib^  otAilionfl^  avfd  en- 
deavaiHr  t*  adattr  Mid  ua^iwe  tne'^tock  of  4^^^*6gsi^  iiHenTiatioR;(c)  Ibr 
it  ttta&lttdoiwtnethiMl  tff  phAolofMH^  l^toc^^  Xl^lita^er  Hi  not  easilj 
iiiiiteiilp«d.(f^'  ^tie  tfae  mia^  oB|ktsrk  tker*  Mto^lig  paged,  to  state 
th«  yevaloptopkiqiig  apon  6ie  iiM^tevp^rM^lttttBdifc^  of  the  gubject,  . 
refiMrii^il»*th«Milttrce»  of  iaConnffti^mv  ^  11^  Hvs^ftidTM  may  instantly 
see  ib»3brttenil8Bi/aiid  enhu^  tt{><^  ^^^  ^^'^^^  ^il^eetsr. 

JBeiMpe  vn^eomider  eaoli'dl6et%fit]^aMt  4t^;fi»V  aM  ^Ttetkn inparticu-  Division  of 
lar,  it  witi^ot^viftaiyhressei^tfU  to  eorisifkr'the  Bompfsiti&n  md  prdpei*'  thesub- 
ii0\»g9m9ik^'M,'fki9C  be  iuA»Maf0»M^la"th«K  eoA^  himan  frame  i^^ 
CQpti|Med,aaid  thMI«ri»i4i«l;mU«rial^iBM^^  fn  what  con- 

M9ta  it^gOMKMl'iMiHty  €andrM^$ft^^  mnch  we  know 

8M||ff^  4^^iti^  iMinidi^Q^fieslL  Thhmff^  lit  whM  ccmsists  the  power 
df  jkii^iiiwE.  jRm«il^'  Whitt^fmn^i^t^l  \<SBA(m  and  direction  to  those 
p^Wt'*  JFUfify,  lawltA-'t^iiahlV  the  niA<la/ 'Acuities.  Any  inquiry 
i^CSp^Bli):^^  stq«t  Wifpjpid)<lii0  IDie^b}A^aMian,  and  4ias  been  snpfK)sed 
t»  9t  bteiiid  jbe  jpi^Vinoe  «if  IflelD^t^MBt  <»  tte  physician. 

JUlgfSf^^h  <mBnfe9i(  mkil^wkl  te^^d  that  the  composition  and 
pow^lif  fti^pMMtHitiMdtt^^  depexid  \ipon/ot«r  principal  retjuisites^ 
II n i»|t  I  i<rst<w ^a^WipbwHWi tf  ike  fluids;  secondly,  of  the  sohds  duly 
f^jMlt  4pttitb'ftridar^i)^>  ^  invigorating  influence  of  vitalpowera 
'  )nhlbfe  ft^id^  «&d  loiurlhLy^  -a^(nii<»l  mm^f,  influencing  and  giving  mo- 

imd  4irui9mHhihe  ixjirt^m' fbi^Mim  with  which  ^we  are' endowed; 

lH(tt  ji^th- depends  upon 'lareh  a  harmony  and  equilibrium  of  the 
nkalter  and'  powers  of  .^>y«t0nfii6  isirequisite  tor  the  due  performance  of 
Us  skjakai  fUoetions.'.  ^eiuScr,  theKH!bre«  H^s'^pery  evident  how  the  prin- 
\Kkpkm  jmeently  examined'  must  contribute  to  its  support:  they  act  and 
yfef9Ci,{Me«'pej|tm]yupQa  eadi  ^AOr.  TKe^tiu/^  are  fiie  source  of  and  sti- 
Mili  l»iba%0iillB;  the  atdids  agiltf  ^  are  calculated  by  the  vital  powers  to 
^^^wiifejiee  <ht  hiflaeiice  ■6f-.<hi&  stimali,  and  to  re-act  upon  them.  And 
ttlMf  fnlinrr  to  the  uiitiaasatemnioil  of  ibe  mind  with  the  body,  the  influ- 
lim  ^9  far  more  eictensive  iNm  i^usuait^f  imagined;  for  that  of  the  will 
buet  xonfined.-within  «the  narrow  limits  of  those  actions  desio;nated  vo- 
taiiary;  and  the  miHd  is  influenced  by  the  afifections  of  the  body  in  many 
tiker^irays  than  by  the  perception  of  sense,  properly  so  callea,  i.  e.  the 
mffunul aftH8g8.(g)  ^  These  divisions  are  not  fanciful,  nut  of  the  utmost  im- 
iMTtittiee  ta;be  <)bflerved  by  the  anatomist  and  studied  by  the  physician; 
MC  diaeases*  ii^jaries,  and  their  remedies  must  be  considered  with  refe- 
lence  as  wdl  to  the  component  parts  as  to  all  the  functions  which  they 
aMeci,  and  are  to  be  claased  and  treated  accordingly.(/) 


II.  The  Component  Materiaxs,  Organs,  Functions,  &c.  c       - 

We  are  now  to  examine  more  particularly  the  Component  Materials  heht  Ma- 
of  the  human  frame.  All  physiologists  agree  that  the  most  obvious  and  TiRiAxa, 
preferable  general  division  of  the  material  of  the  entire  frame,  is  into^u-    ^^'^*** 

TIOKBy  &C 

(e)  3  Best,  preface.  Pby.  Introd.  1  and  13, 14. 

{a)  S  Dr.  Gregory's  Economy  of  Na-  (/)  Ell.  Blum.  2,  3.    Good's  Study  of 

ture,  417.  Mepicine,  per  tot. 
(e)  1 EIL  Blum.  4th  edit  50.    Boot 


OF  THB>  HUTBBEAU,  OBGAiTS,  FiaiOTK»r8,  he. 

CHAP.  IL  tdtf  and  9oUd$,{g)  Indeed  ihe  whole  mat^al  world  has  been  properly  dr* 
IL  Thx    vided  into  solids  and  fluids;  these  being  the  only  essentially  different  states 
CoKpo-    q{  matter  we  are  able  to  observe.    From  one  of  these  states  to  the  odier, 
ssHT  Ma-  mi^^^Q,.  appears  ta  be  contintiallj  paaaing,  but  with  these  restrictioiie,  that 
^*  Sccf"'    ^^  species  of  matter  can  assume  a  solid  form,  withoEUt  having  first tieen  in 
-r — - —  a  fluid  state;  nor  can  anj[  chxuige  take  ^ace  in  a  solid  till  it  be  first 
flui^  or     ^*^'™^^  ^^^^  ^^  suspended  in  a-fluid^A)    The  living  animal  body  is  obe- 
solids.         dient  to  these  general  laws,  for  M  solid  and  animai  matter -has  Jtret  been 
fluids  and  having  passed  into  this  solid  form,  b€eoains  a  recifriifefnit  fm  oth^ 
fluids,  out  of  or  by  which  the  solids  may  theavelves  b^  reiMiivated  and  in~ 
creased.(t)    It  has,  however,  been  remarked,  that  Ae  terjns  fiuid  and  so* 
lid,  as  applied  to  the  components  of  the  body,-  are  aalher  retatiye  than 
positive;  for  there  is  scarcely  any  part  so  solid  which  nwiy  not  by  desic- 
cation, or  by  mechanical  compression,  be  rendered  sfill  more  compact, 
and  most  ot  what  have  been  called  animal  fluids  contain  (tiffierent  species 
of  solid  matter  imperfectly  dissolved,  or  merely  in  a  state  of  mechanical 
difiu8ion.(£)    I>r.  JBostock,  consideriw  the  Bolids  as  being  Ae  most  dnia- 
ble  part  of  the  fabric,  and  as  forming  the  organs  necessary  to  prepare  the 
fluids,  and  to  apply  them  when  prepared  to  their  different  uses,  treats 
them  as  theyir«l  objects  of  attention,  bat  admits  that  upon  a  more  mimite 
examination,  we  may  find  the  fluids  to  be  of  no  leas  importance  in  our 
economy,  as  either  by  the  intervention  of  external  agents,  or  by  the  ac- 
tion of  Uieir  components  upon  each  other,  they  are  in  most  cases  the  me- 
dia through  which  those  operations  are  effected  which  are  essential  to 
life.(/)    Others  consider  the  fluids  before  the  solids,  because  the  latter 
are  tormed  from  and  renovated  by  the  former;[m]  aiid  Dr.  Hunter,  after 
observing  that  there  appears  to  be  a  sympathetic  mtercourse  betwectt-the 
solid  and  the  fluid  parts  of  an  animal  designed  by  nature  for  their  mutual 
support,  and  that  in  disease,  when  the  machine  cannot  be  furnished  in  the 
common  way,  the  solids  of  the  body  supply  the  defects,  and  the  person 
becomes  lean,  concludes  that  from  this,  the  fluids  would  appeai^  to  be 
more  an  object  of  attention  in  the  machine  than  even  the  solia8;(n)  and 
on  these  accounts  the  latter  arrangement  seems  preferable. 

Firet,  The      Dr.  Hunter  observes  that  the  fluid  part  of  an  animal  body  in  its  natural 

Fluids,  (o)  state  has  but  one  appearance,  which  is  that  of  blood.(/))  The  Fluids,  how- 
ever, are  of  three  descriptions^  first  the  crude^  or  incomplete  components 

1.  Chyle,  of  blood,  called  the  chyle,  formed  from  the  food  after  it  has  been  digested 
in  the  stomach  and  has  been  passed  from  thence  into  the  duodenum,  the 
superior  part  of  the  small  intestines,  and  the  other  matters  absofbed  on 

3.  Blood,  the  sur&ce  and  in  other  parts  of  the  frame.  Secondly ,  the  blood  itself,  or 
central  mass,  which  constantly  flows,  as  it  were,  in  a  double  circulation 
from  the  heart  through  the  lungs,  and  back  to  the  heart,  and  then  through 
the  same  into  the  aorta  and  other  arteries,  to  the  extreme  parts  of  the 
frame,  and  then  back  through  the  veins  into  the  heart  again,  in  perpetual- 
circulation  during  life;  and  the  gluten  (sometimes  called^rtn,  and  some- 
times lymph,)  being  the  most  nutritious  part  of  the  blood,  and  which  iS" 
the  basis  of  every  solid  part  possessing  life,  and  constitutes  no  less  than 
nine-tenths  of  the  solids  of  me  whole  frame,  and  their  membranes,  liga- 


(g)  Hunter  on  Blbod;  £11.  Blum.  4th  (l)  1  Bost  Ph.  16, 17. 

edit  1,  2,  50;  1  Boat  Ph.  15;  1  DungL  (m)  £11.  Blum.  4th  edit.   1,  2,  50;. 

Phy.  21.  Brouss.  Phy.  39;  see  also  supra  Hunter 

(h)  As  to  the  fluids  in  general,  see  KU.  on  Blood. 

Blum.  1,  &C.;  1  Dungl  Phy.  26;  Jack.  (n)  Hunter  on  Blood. 

Prin.  Med.  80.  (o)  See  in  general  EIL  Blum.  1,  &c.; 

(0  Hunter  on  Blood.  Jack.  Prin.  Med.  80. 

Ik)  1  Boet  Ph.  16.  (p)  Hunter  on  Blood. 
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ments,  and  tendons,  all  of  which  consist  of  this  part  of  the  blood. (g)   crap.  n. 
Hiirdh)^  certain  sectelkms  from  the  blood,  which  are  either  intended  lor     5" '''"* 
certain  useful  purposes  in  the  economj,  as  the  saliva,  mucus,  gastric  juice,  -„,J  ^1- 
fwncreatic  juice,  and  bile;  or  are  inert  and  excrementitious,  as  the  liquid    xniijuk 
urine,  or  the  more  solid  fa&ces.     Some  of  these  may  be  permanently  li-       &c. 
c^uid,  like  the  bile,  or  solid,  as  the  osseous.     Each  of  these  will  be  par-  3,  Sect^ 
ticularlj  considered  when  we  separately  examine  the  different  parts  of  ^^^ 
the  frame  and  their  functions.    It  may  suffice  here  to  notice  that  blood  is 
the  chief  and  primary  fluid,  and  the  vehicle  of  those  successions  of  reno- 
vatii^  oxygenous  and  carbonaceous  particles  that  cease  with  life  only,  the 
nourisher  of  the  frame,  the  source  of  almost  every  other  fluid,  that  into 
which  the  erode  fluid,  called  the  chyle,  is  converted,  and /rom  which  all 
the  secretions  are  derived,  and  which,  with  the  few  exceptions  of  some 
ex-sanguineous  parts,(r)  is  universally  diffused  through  the  system  in  va- 
rious proportions  according  to  the  nature  of  each  part;  abundantly  in 
the  muscles;  stilt  more  so  in  certain  viscera,  as  in  the  spleen,  placenta, 
and  uterus  during  utero  gestation;  but  very  sparingly  in  the  tendons  and 
cartilages.     The  blood,  when  renovated  in  passing  by  the  air  vesicles  of 
the  lungs,  and  thereby  conveying  away  the  injurious  carbon  acquired  in 
the  ^neral  circulation,  passes  to  the  heart  and  distributes  the  fresh  oxy- 
een  it  has  received  in  the  lungs  throughout  the  body,  thus  giving  rise  by 
uie  chance  to  animal  heat,{8) 

This  blood  is  composed  of  a  watery  fluid  or  serum,  which  is  gelatinous, 
and  contains  soda  and  other  alkalies, — and  cruor  or  crassamentum,  con- 
taining fibrine  or  lymph ;^-colourine  matter  and  some  iron, — the  former 
of  which  is  glutinous,  and  termed  plastic,  because  it  affords  the  chief  ma- 
terials from  which  the  muscles  (vulgarly  called  flesh)  are  produced.(/| 
This  repairs  wounds  and  lacerations,  and  even  fractures  of  bones,  ana 
fills  up  the  area  of  large  blood  vessels  when  divided,  and  thereby  some- 
times spontaneously  stops  haemorrhage;  and  it  supplies  the  materials  of 
the  solids  originally,  and  ever  afterwards  their  nourishment,  (t/) 

The  Fluids  greatly  preponderate  in  weight  over  the  solids,  but  vary  ac- 
cording to  the  age,  sex,  and  constitution,  and  hence  have  perhaps  arisen 
the  unsatisfactory  disputes  respecting  the  precise  cjegrees  of  difference. 
Authors  have  singularly  variea  in  their  account  of  the  weight  of  the  en- 
tire  blood  in  the  human  frame,  as  from  eight  to  one  hundred  pounds,  (al- 
though the  whole  frame  ordinarily  does  not  weigh  more  than  one  hundred 
and  nft^  pounds.)  Blumenbach  contends  that  ten  pounds  is  about  the 
real  weignt  of  the  blood,(2r)  but  others  more  correctly  have  considered  it 
in  relation  to  the  body,  as  about  one  to  five,  or  about  thirty  pounds  weight, 
considering  the  entire  weight  of  the  whole  frame  to  be  about  one  hundred 
and  fifty  pound8.(y)  A  mummy,  with  all  its  viscera  and  muscles  per- 
fectly dried,  has  weighed  only  seven  pounds  and  a  half,  when  the  living 
human  body  usually  weighs  from  one  nundred  and  thirty  to  one  hundred 
and  sixty.(2r)  Chaussier  obtained  what  has  been  considered  by  some  a 
fair  approximation,  by  subjecting  a  body,  previously  weighed,  to  destruc- 
tive distillation,  and  the  result  of  which  was,  that  the  entire  fluids  were 
found  to  be  to  the  solids  as  nine  to  one.  (a) 

(7)  1  Dunglis.  Pby.  27.  (f)  1  Host  Ph.  89. 

(r)  Such  as  the  epidermis,  (layer  of  (ti)  £11.  Blum.  4th  edit.  6  to  22. 

the  skin,)  the  arachnoid,  the  amnion,  the  \x)  2  Dunglis.  Phy.  117. 

vitreous  substance  of  the  teeth,  and  the  (y)  £11.  Blum.  11,  note;  and  2  Good's 

body  of  the  ciystallme  lens  in  the  eye.  Stud.  Med  20;  1  Dunglis.  Phy.  27. 

&c  (2)  £11.  Blum.  2,  note  B. 

(f)  2  Dunglis.  Pby.  182  to  194^  Biouw.  (a)  Quain's  EL  Ist  edit  30;  2d  edit. 

Pby.  289.  22. 


OF  TttB  IIMEVA$««]IOiM$l,  WlAkMia*  ^' 


CHAP.  It.  The  Solids  of  the  human  frami^  ts  .ir^ki#  d^inWMtt»w>  derived 
U.  Tn  from  the  fiuid8.(5)  Although  coni^osiiAp-flivdqMlU Jk^^(\^  ^nciea  ^ 
GoxFo-    matter^  yet  thejr  admit  of  great  veriet'^  in  thei^^lpptM*Ifl^-4^    T^y 


TIRIAUy 


differ  iDfinitely  in  their  degreea^  ^  confi^fom, 
pulpy  medulla  of  the  brain^  to  tlie  vitregm 
the  teeth.((/)  -    »   -^  t-w'  t     \.^  ?,  *# . 

T^^vL      '^he  principal  varieties  of-aolids^  comMtDed  \tktamM0M9J^>m  99^ 
ne  0MM».  ,^^g^^^^  ^re  extemaUtf  the  wt^gtmmU  (i»M^4li!l4#M»4K«»i^  ^ twd- 
»iaifo,  (and  internally  the  6an€«riri<h  the|^^;;9^«i^;i^»4Wl|j^#!iilt^  oi 
joints,  technically  termed  articubiiior^'  iki^mitjfiMiM^if^  ' 

membranes  or  cellular  tissue  (which  iuaai^«d0^MA^G^^eM.l^^itM^  ' 
intermixed  nerves  are  vulgarl}[  caMe^'/l>rt>"  jrtiiti|tf ^l»  ^aiioHijlPipJg  rf 
«ac«  and  vessels,  whether  arteries,  vei4i^aifUi|M5'0||eh^i^t^^ 
absorbent  and  secernent  vessels^  iierve^<iMil  tm^whsd|iMM9tA|BU  1^^ 

If  we  arrange  the  solids  of  the  body  yvkkr^girAlik^k^ 
position,  and  to  the  uses  whieh  they  serve  m  j^<9^$ti^mi\'^HnfW^^JI^ 
place  them  under ^t)^  divisions,  namely,  ly^be#«««a«/»tiHUt^^..40fies; 
S,  the  membranous  or  cellular  tis.sae;  3v  tl«a  ^i»t^OMfaiy  4,  jtto;aiq|tfni j<ir 
fat,  and  5,  the  cerebral  or  brain;  ^d  we  may  M^  i»<;|ei^^  tivil^-^M: 
the  comparative  degrees  of  their  solidity  or  ^ftAe«^V^m  th!^  ^^bf^i^ 
The  component  parts  of  the  soli  da  are  olseverai  ^'y/^^'^S^^  "nt*  * 
tion  and  quantities  in  different  parts.  Besides,  ih»g^yWii»^l>gfutjifmt^ 
parts  of  the  solids,  earth  enters  more  or  leesk  into  Aff^ci06i^f^Af^^'i  i^ 
principally  lime  united  with  phosphoric  acid,  ajod  wheiHseU  ]&  eom^m^ 
termed  phosphate  of  lime,  Tim  bones  posses  tfass  tn^haigreat^  alldiir 
dance, particularly  in  advanced  age.(/)  TIiq  lex^fe pf wgreaHf^part 
of  the  solids  consist  of  very  mismte  globuies^  diappsed  togetl^  i^  ySm^ 
more  or  less  parallel  and  continuous  thr^gbout  Hi^  fittme,  as  mr^  k^usfk 
muscles,  tendons,  ligaments,  aponeuro6is,(/)i»i|d  in  oertaia  nMAObr^s,  a| 
the  dura  mater,  &c.  In  other  parts  no  fibres  caa  be  dhscoverttd»  bat  the 
texture  is  peculiar,  and  has  been  termed  joarancZ^mo,' aad.dpSers  in  vgfi' 
nous  viscera,  especially  those  which  secrete,  as  in  UniJive&aid  ki^ne^a« 
CeUukr  In  all  these  structures,  whether  fibrous  or  puf^eoebyniatpiM^  tiiere  h  m.* 
Tutue,  or  terwoven  what  is  properly  termed  membrane  or  ceUiiar  wembram,  or  of 
I&mbrane,  Jate  more  commonly  called  cellular  tissue^  from  its  capacity  to  eamitm 
fluids  in  its  minute  cells,)  which  Is  quite  distinct  from  the  mnsdeB  aod 
other  parts  which  it  surrounds,  though  vulgarly  confounded  andJiwclttW 
with  tnem  under  the  general  term  flesh.{^  It  is  sometimes  caUed  mih 
eous  web^  (though  improperly  so,  because  this  structure  neither  secretes 
mucus  nor  consists  ot  it  )(/<.)  Indeed,  the  variety  of  names  has  not -a 
little  tended  to  perplex  the  student  (t)  This  is  amongst  the  most  impor- 
tant and  remarkable  constituents  of  the  body,  and  is  subject  to  numerous 
particular  disorders,  especially  inflammation.  (A;)  It  has  been  described 
to  be  a  net-work  of  a  very  fine  membranous  substance,  and  it  is  important 
to  know  that  it  is  universally  diffused  over  every  part  of  the  body;  it  not 
only  separates  various  parts,  as  the  skin  from  the  muscles  and  the  museles 


(b)  EIL  Blum.  4th  edit  23;  1  Horn. 
Aiuit.  Intro,  xx. 

(e)  Hunter  on  Blood. 

((Q  See  note  (b)  supra. 

(e)  1  Bo8t  16, 17. 

(/)  £11.  Blum.  4th  edit.  23;  1  Horn. 
Anat.  75.  jSponeuroaes  resemble  fibrous 
roembruies,  and  the  term  aponeurosis 
means  an  expanded  fibrous  lamella. 


(g)  EIL  Blum.  4th  edit  26;  1  Bost  Ph. 
18,  and  see  1  Horn.  Anat  339,  as  to  ceA 
lular  substancei  1  Dungl.  24, 29;  Jackn. 
Prin.  Med.  19. 

(h)  EU.  Blum.  24,  26,  note  A. 

(t)  See  in  general,  Copl.  Med.  Die.  tit. 
CeUular  Tissue. 

(k)  Ell.  Blum.  4th  edit  26,  note  A.; 
and  see  1  Bell.  Anat  396,  as  to  cdlular 
membrane;  Jackn.  Prln.  Med.  20. 


IMh  injli  ft<)H|i  /ItmtrtfUfwri^rno  Mbmte  s^kbdivisioo  of  even  a  single  mns-  chap.  n. 
<4t^»lrii)hv ^k^  W!fn^:ii6iiM  «eirutar membrane  between  its  fibres.  (/)    It    U.  Tbs 
flCpMf)^4l9MyMipJ^  and  other  parts,  and  to  the    Cokpo- 

fclofli^lW«frllfer:y*Mii^«^  support,  and  to  every  part  it  acts  ^^]J^^" 

m  the  qp^nrtiy  Oiipidimil  ^cmntfm^m)    It  is  orr^inally  derived  from      ^^ 

itf^iy^ifj^-AfH^'blood.'  -BiaitefthfesentiKties,- it  receives  several  kinds ^— • 

•f  ^Mb,  tfttt'teroMl  imti^^'mor^  eomm^nly  called  exhalation,  which 
nj^obfoos  ttSp^  hfilcicite^^efy  p!^x^'(»)  *  £ven  at  the  risk  of  tautology,  it 
iittj^^iMt-'k^ratti'^ait&'tbo  obaen^atbns  of  some  of  the  ablest  physio- 
\t^na»  9i'^f^'^^tihey^fQA<tk0  subject  of  cellular  tissue. 

Dr/B4«il^4iiisjlia^i(&%ld^<hto  observations  on  the  elementary  strut-  Dr.  Ed- 
pxr^^'^ift^'tdffeMi^  th«  tesmit  of  microscopical  observations,  and  con-  wards'  ao- 
dhifh^  Aal'^the  ctOMhr  submtUe  toiisi«ts  of  cylinders,  resolved  into  rows  ^J?^ 
.  ^^^uA^aUoftbe  iaiA^dk&e,  (tPtme  excessive  petitesse,)  namely,  gi^th  ^^^ 
fi^ir*fa.^!Wifli4ttf«'or  4b«iil-)f^th  part  of  an  inch  in  diameter,  and 
f$UCbl»)nrMif  ^qlf^l^lli^i^  from  each  other,  and  lie  in  various 

^H^^dtifri^,  >f^^  andtiMrUffing^  somxe  of  them  being  straight,  others 
^MI^^)id-'«9flie*t4N^§ledifor^^  which  are  connected 

fllp^^Oi^Mh^r  by^rkMibf 'ilregttklr  net- work;  and  the  serous  as  well 
ati  iiiaif^ir**  rf(^mbmh|^  ar^  In  this  respect  precisely  the  same.  The 
fiXLsi^ia^'ihik  ift  cWposefl  of  Jbhe  like  n^lobules  of  the  same  size,  but 
ili$iMA|p  jiK«thii  l^iS|>^t,  4ftat  €beyare  all  composed  of  straight  lines 
-'^^^MM^Vb^-  ^^<ii»>%^  an4  ^the  ^^xmeicroses,  ana  the  parts  of  the  skin^ 
«iea.*ltfir!^iQMagiGl^^^  the  Btoe«ized  gkibulCB,  formed  into  lines,  but 
<fiMv4fi^Hfai  w  direft^oti  or  parallelism  of  the  lines*  The  middle  coat 
^4u40^k^i»'n\S9  otmpbsed  of  the  same  kind  of  elobules,  all  in  the 
«ll||»r4|iiM:tikMh  ^9fA  tttsen^bHhg  Usm  fibreux.  So  the  nerves  and  ner- 
Unittf  m^i^t^ir  composed  of  lines  of  globules  of  the  same  size,  but  hold- 
if|^4B>/kitftffyUliJUifte.^ace  between  ^membranes  and  muscles  as  to  the  re- 
^prMy  oC^mr-dispbftrti<^,  ohd  hai^ng  a  fatty  matter  interspersed  be- 
tfire«n  tke  ro^wailf  ^^ulesia)  Aiftd  hence  he  concludes,  that  whatever 
iJ^ffisTMHtfOa^  bi^  ftHiprcssea  ^n  various  parts,  they  are  nevertheless  all 
^tmipf&^i  oJf  ^^  ikxme  mztdfBiinute  globules,  though  differently  dis- 
f«^d*(j0^  ^t-M  pt9f^,  however,  to  observe  that  Meckel  has  denied  the 
«adbtoiM.  of  any  em. 

v  JD^.  Bdeloofc,  ifr  hia«xtiellent  comprehensive  treatise  on  physioWy,  ar-  Dr.  Bos- 
fttif^CMUtie  coasidei^tton  oi membrane  or  cellular  tissue  under  three  heads:  lock's 
1  -  The  extent  and  structure  of  membrane;  2.  The  properties  of  membrane,  view  of  the 
physical  and  chemical;  and,  3,  The  different  species  of  membrane.(9)  Un-  *'™®' 
<ler4he  first  head,  he  states  that  it  is  the  most  simple  in  its  structure  of 
•fty  of  &e  or^nized  parts  of  the  body;  it  is  the  most  extensively  dif- 
fnwA,  and  exists  in  the  greatest  proportion.     The  coverings,  not  only  of 
theb^T  at  large,  but  oieach  of  its  individual  parts,  both  internal  and 
external,  are  principally  composed  of  membrane,  and  it  lines  all  the  ca« 
Tfttes  in  whicn  the  different  organs  are  situated;  it  constitutes  the  main 
bulk  of  the  bones  and  determines  their  figure;  the  earthy  matter,  upon 
which  their  strength  and  hardness  depend,  being  deposited  in  a  tissue  of 
membranous  cells.    Membrane  also  enters  into  the  structure  of  rnuscles, 
not  only  affording  them  an  external  sheath,  in  which  they  are  each  of 

(/)  1  Horn.  Anat.  340.  Body,  3  Boat.  Ph.  277;  and  post,  24,  note 

(m)  1  Best  19.  (z,)  as  to  the  globules  being  a  13000th 

(n)  £11.  Blum.  4th  edit  23  to  27.  part  of  an  inch,  not  a  7500th. 
(o)  Extract  from  3  Bost  273  to  277;        (p)  Phil.  Trans,  for  1821,  p.  20,  9  vol. 

but  see  variations  in  extract  from  M.  Du-  390;  id.  p.  348. 

trochet's   Elementary  Structure  of  the        (q)  1  Bost  15  to  74. 
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Coxpo- 
VXHT  Ma* 

TXRIAlSy 


OHAP.  IL  tkem  enclosed,  but  the  same  matter  is  also  interposed  betweeiKlb^fibrcA, 
n.  Thb  separating  them  into  bundles,  to  which  it  in  like  manner  affords  a  distinct 
covering,  and  tliese  into  still  smaller  bundles,  until  it  appears  at  letigtH 
to  envelop  each  individual  fibre.  It  also  composes  very  nearly  tbe  wWe 
bulk  of  the  tendons  by  which  the  muscles  are  attached  to  the  bones;  also 
of  the  ligaments  and  of  the  cartilages.  Membrane  also  enters  v^ry  Lai^-* 
ly  into  the  composition  of  the  hair,  the  nails,  and  other  similar  parts  con- 
nected with  the  .surface.(9)  It  likewise  composes  what  \%prop^lff  ealled 
the  cellular  texture,  being  a  series  of  cells  or  interstices,  which  txtendA 
over  a  s^reat  portion  of  the  body,  fills  up  its  intervals,  and  serves  to  u«il9 
the  different  parts  to  each  other.  Membranous  matter  is  the  chief  ingre- 
dient in  the  glands^  as  well  those  belonging  to  the  absorbent  system  as 
to  the  secernent.  The  brain  is  also  enveloped  in  a  covering  of  membrane; 
and  it  is  probable  that  the  nerves  are  composed  of  a  series  of  fibres eo*- 
closed  in  membranous  sheaths,  analogous  to  those  of  the  musclea.(/)  Tbe 
pouches  or  sacs  which  are  formed  In  different  parts  of  the  body,  such  119 
the  stomach  and  the  bladder,  are  almost  entirely  composed  of  membrane; 
and  what,  perhaps,  must  be  regarded  as  the  most  important  of  all  the 
purposes  which  u  serves,  this  substance  composes  the  principal  pact  of 
the  tubes  or  vessels,  such  as  the  arteries  and  veins^  with  which  tbc^auim^l 
body  is  so  plentifully  furnished. (t/)  Membrane  (vnlgarly  confounded 
with  the  muscles  and  nerves  and  termed  ^sh)  exceeds  m  quantity  all 
the  other  solids  of  the  body  taken  together,  and  it  enters,  as  a  principal 
ingredient,  into  almost  every  part  of  the  animal  frame  excepting  the  ena- 
mel of  the  teeth, (wt)  and  Dr.  Bostock  insists  that,  were  it  possible  to  re- 
move the  earth  from  the  bones,  tlie  muscular  fibre,  the  nervous  matter, 
and  the  fat  from  the  soft  parts,  to  empty  the  vessels,  and  to  carry  off"  the 
fluids  generally,  the  size  and  figure  of  the  body  would  remain  nearly  un- 
changed. Membrane  may  therefore  be  considered  the  connecting  medi- 
um between  the  different  parts  of  the  body  by  which  they  are  held  to- 
gether, the  basis  to  which  they  are  all  attacheo,  and  the  mould  in  which 
tne  particles  of  the  other  kinds  of  matter  are  deposited,  (y)  With  re- 
spect to  the  structure  of  membrane,  it  is  composed  of  a  vast  assemblage 
of  lines  or  fibres,  in  their  state  of  ultimate  division,  too  small  to  be  per- 
ceived by  the  eye,  and  it  is  stated  at  about  xwo7^^  ^^  ^^  ^^^^  ^^  *^**" 
meter,(z)  but  which,  by  the  union  of  a  sufficient  number  of  them,  are 
formed  either  into  larger  visible  fibres  or  into  plates,  according  to  the 
structure  of  the  parts  in  which  they  are  situated,  and  termed,  by  Haller 
and  others,  though  Dr.  Bostock  thmks  not  entirely  correctly  so,  cellular 
web,  and  it  has  uninterrupted  continuity  all  over  the  body.(a) 

Secondly, — ^With  respect  to  {\\^  physical  properties  of  membrane,  Dr. 
Bostock  states  them  to  be  cohesion,  flexibility ,  extensibility,  and  elastic 
city,  (the  latter  of  which  Blumenbach  terms  contractility,  differing,  how- 
ever, from  the  moving  power  of  muscles,)  properties  01  the  greatest  im- 
portance in  a  system  fike  that  of  the  living  body,  in  which  great  strength 
IS  necessary,  together  with  liglUness  and  a  capacity  (or  free  motion^  and 
where  the  parts  are  perpetually  varying  in  their  bulk  and  relative  posi- 
tio».(6) 

The  better  opinion  seems  to  be,  that  simple  membrane  is  insensible  in 
its  healthy  and  natural  state,  but  that  it  is  liable  to  inflammation,  and 


Insensibi- 
lity of 


(«)  1  Bo8t.  18.  TnuiB.  for  1799,  p.  S28. 

(t)  It  will  be  observed  that,  as  respects        (y)  1  Best  19. 
the  nerves.  Dr.  £d>vai*ds  speaJu  intheaf-        (z)  According  to  Dr.  Edwards,  about 

firmative  more  positively,  afi^e23;  3  Host  double  that  size,  ante  23. 
273  to  277.  (a)  Haller,  £1  Pby,  lib.  1.  s.  2;  1  Boot 

(tf)  1  Bost  18.  20. 

Ix)  Id.;  Blum.  Pby.  22$  Hatchet,  Phi.        (6)  1  Bost  25. 
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tiiatit  Ihen,  aometimes,  becomes  severely  painful.fc)    This  is  sttributed  WAP.  H. 
to  ^e  enkratemeiit  of  ^e  bulk  of  the  part  affected  by  the  inflaramation,    U.  Ti 


and  the  join  is  generally  in  proportion  to  the  difficulty  with  which  the  ^'^^ 
part  admits  of  this  extension.  It  has  been  observed  that  a  hieh  degree  ^^^^^j^ 
of  inflammation  may  exist  in  loose  cellular  texture  and  we  may  be  scarce-       itc. 


Iv  sensible  of  its  existence,  while  the  inflammation  of  the  periosteum  of 
Ae  smallest  bone,  as  a  tooth  when  in  its  socket,  or  of  the  sclerotic  coat  "J^'ST"*^ 
of  the  eye,  or  of  the  tense  membrane  about  the  finger  nail,  will  be  almost  ^  wlj^*^ 
intolerable.    In  these  cases,  even  if  the  inflamed  part  be  without  nervous  pain  b  felt 
filaments,  which  j^ve  it  sennbilitj,  still  it  will  be  found  that  there  are  when  it  is 
some  branches  of  nerves  immediately  contiguous  to  the  inflamed  part,  iafiftme^ 
which  in  consequence  of  the  enlargement,  extension,  and  firmness  of  all 
the  neighbouring  parts,  are  pressed  upon  and  irritated,  while  the  Mood 
vessels  connected  with  them  are  in  a  state  of  plethora;  it  is  a  general  law 
of  the  animal  economy  that  no  cause  is  more  powerful  in  producing  pain 
than  a  certain  degree  of  pressure  upon  a  nerve  when  its  sensibility  is  aug- 
mented by  an  unusual  determination  of  blood.(d) 

With  respect  to  the  chemietd  progenies  of  membrane  or  its  ehemieal 
eompoiitian,  and  the  effect  of  chemical  rt-agentn  upon  it,  Dr.  Bostock 
observes,  that  the  ancient  doctrine,  that  membrane  consisted  of  simple 
fibres,  and  that  the  fibre  itself  is  composed  of  earthy  particles  cemented 
by  gluten,  is  exploded,^e)  and  that  the  present  doctrine  is,  that  the  basis 
of  membranous  matter  is  a  substance  wntch,  in  its  ehemieal  proper  ties  y  is 
identical  with  the  albumen  of  the  egg  when  in  a  state  of  coagulation. 
jSBmmen  naturally  exists  in  the  form  of  an  adhesive  fluid,  miscible  in 
water,  bat  when  subjected  to  a  temperature  of  about  165, {/)  it  experi- 
ences a  remarkable  change  in  its  physical  properties;  by  the  operation  of 
heat  it  is  converted  into  a  solid,  which  is  no  longer  capable  of  being  dis- 
solved in  wateri  and  if,  after  coagulation,  it  be  gradually  exposed  to  a 
higher  temperature,  it  is  reduced  to  a  firm  semi-transparent  Dody,  very 
similar  to  some  of  the  more  compact  varieties  of  merabrane.(g)  But 
though  albumen  appears  to  be  the  essential  part  of  membrane,  that  which 
pves  it  its  general  form  and  determines  its  peculiar  texture,  yet  it  pro- 
bablv  always  contains  animal  jelly  or  gelatinCy  and,  in  some  cases,  even 
much  more  copiously  than  the  albumen  itself.(A) 

Another  substance  is  animal  mucus;  this  is  not  properly  soluble  in  wa^ 
ter,  nor  does  it  poAsess  the  property  of  gelatinization,  and  it  differs  from 
jelly  ip  many  of  its  chemical  relations.  Animal  mucus  appears  to  be 
nearly  related  to  albumen.(t) 

A  considerable  proportion  of  both  the  bulk  and  weight  of  membrane, 
as  well  as  of  all  the  otner  soft  parts,  consist  of  water,  and  it  has  been  sup- 
posed by  many  eminent  physiologists,  that  upon  th3  relative  quantity  of 
this  water  andi  the  solid  matter  depend  many  of  the  morbid  changes  of 
the  body,  as  well  as  tlie  natural  varieties  in  the  constitution  and  tempera- 
ment ot  different  individuals;  and  Dr.  Bostock  observes,  that  there  are 
some  facts  connected  with  pathology  and  the  practice  of  medicine,  which 
would  lead  us  to  t^onceive  tnat  the  elasticity,  and,  perhaps,  even  the  den- 
sity of  some  of  the  external  parts  of  the  body,  may  be  influenced  by  be- 
ing exposed  to  warmth  and  moisture.(it) 

(e)  See  the  various  descriptions  of  in-    albumen,  tee  Dr.  Turner's  EL  Chenis. 
flammation  of  cellular  tianie,  Jackaon,    534. 
Prin.  Med.  20;  Brouaa.  Phy.  480.  (g\  i  Boat  37. 

(0 1  Bort.  34, 35.  '^^'^f  ^^  ^^^"-  ^^ 

If)  The  tempefSture  of  the  human        (0  t  Boat  37. 
fiameisonlyabout  9fror98F«r.    As  to        (A:)  Id. 
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CfHAP.  n.       With  respect  to  the  lUtimaie  chemical  ckrMnts  of  which  raembnme  16 
n.  Tin    composed,  hke  other  animal  substaaices,  it  conBists  essentially  of  oxvgm, 
CoxFo.    hydrogen,  carbon  and  nitrogen  or  azote JJ)  and  some  iron  and  earth  and 
mrrlii-  ^\^^  matters  in  small  quantities.(fn^ 

"5J^       The  particles  of  membrane,  as  well  as  those  which  compose  Any.  other 
■■  solid,  are  held  together  by  their  attraction  for  each  other,  not  by  any  con- 
necting medium.(n) 

Thirdly 4 — With  regard  to  the  different  apcdea  of  membrane.  Dr.  Bos- 
iock  describes  them  as,  first,  cdltuar  texturesip)  and,  secondly,  mem- 
branea,  especially  so  denominated,  and  which  consist  of  their  semi-trans- 
parent sheets  or  plates,  which  generally  form  the  coat  or  covering  of  some 
other  parts,  and  which  differ  from  the  cellular  texture  in  Ox^'greater  con- 
tinuity of  their  structure,  and  are  either  mucous  or  serous  or  fibrous  mem- 
brane8.(j9) 

Dr.  Quain       Dr.  Quain,  in  his  detailed  practical  work  on  anatomy,  gives  a  descrip- 
25  C<^11"^  tion  of  Qie  different  materials  of  which  the  whole  frame  is  composed,  and 
"^^mJI      ^^  followinjf  is  the  sub8tance.(g)     Certain  simple  substances  are  found 
onThe  ^    ^  exist,  not  mdeed  separately,  but  variously  combined  in  animal  com- 
compori-     pounds^  namely,  azote,  (also  denominated  nitrD0en,)rr)  carbon;,  hvdrogen, 
tion  of  the  and  oxygen,  wnich  are  the  chief  ii^redients.     ro  tnese  are  added  some 
huiBui        others,  but  in  small  proportions,  sucli  as  phosphorus,  sulphur,  iron/ soda, 
^'^'^^       potass^  and  lime.  Some  salts,  as  the  phosphate  of  lime,  are  found  in  con- 
siderable quantity,  whilst  others,  sucn  as  the  muriates  of  soda  and  potass, 
are  sparingly  diffused  through  a  few  only  of  the  animal  fluids,  (s)    The 
soft  parts  are  made  up  of  azote,  carbon,  nydn^n,  and  oxyeen;  tne  hard 
parts,  especially  the  iones,  of  ifae  lime  and  phosphorus.    Taeproximate 
anirnal  compounds  formed  from  these  are  not  very  numerous.  The  follow- 
ing enumeration  includes  all  that  are  sufficiently  well  characterized  and  of 
general  occurrence;  namely,  gelatirte,  albumen,  fibrine,  mucus,  picromd, 
urea,  osmazome,  resin,  sugar,  oils,  and  a4Ads*  The  identity  of  the  ultimate 
constituents  of  these  substances  will  at  once  appear  from  tne  foUovrins  ta- 
bular view,  which  it  is  unnecessary  to  extend  beyond  the  first  three.(/) 

Carbon.       Hydrogen.    Oxygen.       Azote. 

Gelatine  or  Jelly  consists  of  47.88      27.20      27.20      17.00 

Albumen 52.883      7.540    23.872     15.705 

Fibrine 53.360      7.021     19.685     19.934  («) 

Gelatine,  or  animal  jelly,  is  an  abundant  ingredient,  not  only  in  the 
fluids,  but  also  in  the  solid  parts  of  the  body,  as  is  evident  from  the  fact 
that  by  boiling,  it  can  be  extracted  from  skin,  membrane,  ligament, 
cartilage  and  lx>ne.  It  is  inodorous  and  tasteless,  dries  into  ^lue,  and  is 
soluble  in  warm  water,  in  acids,  or  alkalies,  and  becomes  sohd  a^n  on 
cooling.  The  solution,  on  cooling,  forms  a  tremulous  mass,  and  if  the 
aqueous  part  be  dissipated  by  heat,  the  remainder  becomes  brittle,  and 
breaks  with  vitreous  fracture;  this  is  named  animal  glue.    Gelatine  is 

(0  1  Bost.  38.    Probably  the  power  in        {q)  Qusud'b  £U  Ist  edit.  28  to  34;  2d 

fi^g  membrane  of  resisting  putrefaction  edit  21;  the  statements  in  the  latter  dif- 

is  owing  to  the  nnaU  proportion  of  azott  fer  but  little  from  the  former, 
which  it  contains;  Quain's  El.  2d  edit  27.        (r)  Dr. Turner's  El.  Chemis.  154  to  174^ 

(m)  Br.  Turner's  El.  Chemis.  532,  where  see  full  observations  on  nitrogen. 
ante,  14.  («)  2d  edit  21. 

(n)  1  Bost  34.     As  to  attraction,  see        \t)  Quain,  1st  edit  28,  29;  2d  edit  31; 

aanie,  IS,  14;  and  1  Amott,  EL  Phy.  56,  see  the  Tables  in  Elliotson,  Blum.  4th 

&c.  edit  18, 19;  1  Bost  Pby.39,  differ  in  some 

(0)  1  Bost  42  to  52;  and  see  Quun's  respect  from  that  in  Quain's  £1.  29. 
£1. 2d  edit  23.  (u)  See  table  EL  Blum.  18, 19;  Quain, 

(p)  Id.  52  to  104,    See  alflo  Jackson,  28,  29, 2d  edit  21;  1  Bost  Phy.  S9«,  Pr- 

Prill.  Med.  18^  19.  Tomei'i  £L  Cheim  534. 
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'odlnble  in  pure  liquid  alkalies,  and  is  not  preeipittted  from  them  by  acids,   chap,  il 
this  latter  propertj  distinguishes  it  from  aibiimen,  fibrine,  and  other  ani-    n.  Tu 
nial  products,  and  points  out  the  method  of  separating  it  from  them;  ita    Coxfo- 
most  active  precipitant  is  tannin,  with  which  it  forms  an  insoluble  com-  **"  ^^' 

pound.(«)  .  "^c"* 

Jilbumen,  next  to  gelatine,  is  themost  abundant  constituent  of  animal  ' 

substances.  It  is  found  in  the  blood,  in  several  secreted  fluids,  such  as 
chyle  and  synovia,  and  forms  a  principal  basis  (2^«ome  solids,  of  cellular 
membrane,  skin,  and  glands.  Its  appearance  is  that  of  a  viscid  transpa- 
rent fluid,  without  taste  or  smell,  which  may  be  coagulated  by  the  action 
of  heat  and  of  alcohol.(y) 

Kbrine  forms  the  basis  of  muscular  structure,  and  exists  in  the  muscles 
only,  besides  the  blood,  and  is  indeed  their  chief  constituent,  giving  them 
form,  and  rendering  them  fibrous,  and  this,  by  ablution  with  water,  may  be 
obtained  free  from  all  the  more  solable  parts,  ex'eept  some  albumen,  which 
adheres  to  it  It  is  insoluble  in  water  or.acidsi  but  is  completely  dis- 
solved by  the  caustic  fixed  alkalies.  Fibrine,  when  pure,  is  destitute  of 
taste  or  smell,  of  a  pale  colour,  elastic,  and  divisible  into  filaments.  It 
is  obtained  in  considerable  quantity  from  the  crassamentum  of  blood, 
and  may  be  reco^ised  also  in  chyle.(2r) 

Mucus  is  the  viscid  fluid  which  lubricates  the  mouth,  nose,  oesophaguSp 
alimentary  canal,  and  all  the  tubes  and  ducts  which  convey  excrementi- 
tioos  fluids,  or  which  open  into  the  primss  vise,  the  uriniferous  or  genital 
tubes.  Besides  forming  an  ingredient  in  several  healthy  secretions,  such 
as  saliva  and  synovia,  it  exists  in  some  fluids,  particularly  in  that  effused 
in  dropsies.  Mucus  consists  of  albumen  and  muriate  of  soda,  or  of  al* 
bumen  with  pure  soda.  The  residuum,  after  evaporation,  is  transparent, 
and  (bund  to  be  soluble  in  acids,  but  insoluble  in  water,  {a) 

The  proximate  constituents  of  the  solid  parts  of  the  body,  as  obtained 
by  what  may  ba  termed  anatomical  analysis,  have  been  variously  arranged 
bjr  different  anatomists.  Haller  contended  for  the  existence  ot  three  ele*- 
nlentary  tissues,  each  Composed  of  fibres  distinguiahable  from  those  of  the 
others  by  certain  essential  and  characteristic  properties,  namely,  first,  ce/- 
luknr  tissue fwtcondl J,  fiSttscular  Jibrsf  and,  thirdly,  nervous  substance. 
The  two  latter  cannot  be  considered  as  elements  in  the  strict  acceptation 
of  the  term;  for  when  properly  examined,  they  are  found  to  consist  of  two 
constituents,  an  animal  matter  composed  of  cellular  tissue,  the  areolae  of 
which  are  filled  with  fibrine,  the  material  of  muscular  fibre,  or  neurinei 
forming  nervous  substance.  The  Cellular  Tissue,  according  to  its  mode 
•f  aggregation,  forms  fibres  or  lamellae,  which  are  so  disposed  as  to  con- 
stitute cells  or  areolae.  This  element,  variously  modified  and  combined, 
may  be  said  to  form  the  component  texture  into  whieh  the  greater  num- 
ber of  the  structures  of  the  body  may  be  resolved;  and  when  within  its 
texture  are  deposited  fibrine  or  ncurine;  muscular  fibre,  or  nervous  fibre, 
are  the  results;  but  the  circumstances  which  determine  the  production  of 
the  one  or  the  other  cannot  as  yet  be  assigned.(&) 

Adopting  this  division  of  the  anatomical  elements,  the  diffefent  tex- 
tures of  the  body,  according  to  Dr.  Quain,  may  be  arranged  in  the  fol- 
lowing erder:*-^ 


(x)  See  as  to  jelly,  IBost.  ^  \o  41;  (z)  Astofibtirie,8eeftHfaer,EIl.Blum. 

Ell.  Blum.  19,  no.5  Dr.  Tomer,  El.  Chem.  1 19;  Dr.  Turner,  Bl.  Chem.  533. 

534.  (o)  1  Dunglison,  Phy.  16,  X7\  see  far- 

(y)  See  farther,  at  to  ABnmah  1  Best,  ther,  1  Boat  Pby.  50. 

37;  1  Dunglison,  Pliy.  15;  Am.  Cyclop.  (Jb)  Edwards,  Memoire  sup  la  Structure 

l*Tac  Med.  tit  JUtfumen;  Dr.  Turner,  EL  elementaire  des  principaux  tisBoea  orgm- 

CheoL  534.  niques  de  rHomroe,  Fari%  1833;  1  Pun* 

f^Vwtau  Phv.  29  to  33. 
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oUaP.  It      ifint^  The  cellular  Hesue,  or  web,(e)  or  membrme.{d)  This  is  the  ele- 
n.  Tbs    nerit  by  far  the  most  generallj  diffused,  and  which  enters  more  or  less 
CoMpo-    jutQ  ^  composition  of  all  the  organs  of  the  bodj.    It  exceeds  in  quan- 
^^tJM,   ^^^y  all.the  otlier  solids  of  the  body  taken  together.    It  has  been  variously 
^cT*    denominated.    It  is  made  up  of  pale,  elastic,  and  extremely  fine  filaments, 
'       interwoven  in  different  ways,  so  as  to  form  areolae,  or  spaces,  of  variable 
size  and  figure,  and  calculated  to  contain  such  fluids  as  may  be  deposited 
in  them.     It  possesses  what  may  be  termed  the  hy^roroetric  property,  by 
which  it  is  enabled  to  absorb  a  portion  of  any  fluids  into  wtiich  it  may 
happen  to  be  immersed,  an  aSect  which  probably  is  produced  by  the  im- 
bibition of  capillary  attraction.    It  is  now  generally  admitted  that  this 
membranous  matter  is  continuous  all  over  the  body,  and  serves  the  pur- 
pose of  connecting  the  different  parts  together. (e) 

When  condensed  or  compressed,  the  cellular  tissue  forms  the  cutis,  or 
true  skin,  which  invests  the  exterior  of  the  body,  and  is  endowed  with 
the  power  of  secreting  and  depositins  upon  its  surface  a  concrete  lamella 
(epidermis)  which  serves*  to  modify  the  effect  of  external  impressions. 

The  tegtimentary  membrane  is  not  confined  to  the  mere  external  part 
of  the  bodyi  it  is  prolonged  into  the  interior,  where  it  serves  a  corres- 
ponding purpose.  From  the  lips  and  nares,  or  nostrils,  it  extends  along 
the  whole  length  of  the  alimentary  canal,  as  well  as  into  the  different  fol- 
licles and  excretory  ducts  which  open  into  it.  The  larynx,  trachea, 
bronchi,  and  air-cells  of  the  lungs,  are  lined  in  the  same  way  by  a  nvu- 
coufl  membrane,  and  as  the  whole  forms  a  continuous  surface,  it  has  been 
named  by  Bich&t  the  "  gasiro pulmonary  mucous  membrane."  A  similar 
mucoQS  surface  mav  be  traced  from  the  orifice  of  the  meatus  urinarius, 
along  the  urethra,  bladder,  and  ureters,  to  their  termination  in  the  calyces 
or  infundibula  of  the  kidney,  also  into  the  vasa  deferentia,  vesiculas  se- 
minales,  and  tubular  structure  of  the  testes  in  males;  and  in  the  female 
along  the  vagina,  uterus,  and  Fallopian  tubes,  on  which  account  the  whole 
has  been  denominated  by  some  the  i;enUo  urinary  mucous  membrane. 

When  disposed  in  the  form  of  dense  compact  fibres  of  various  lengths, 
the  cellular  tissue  constitutes  the  basis  of  the  various  fasciae,  aponeuroses, 
fibrous  bands,  ligaments  and  tendons,  observable  throu^out  the  body. 

The  cellular  tissue,  thus  condensed  into  the  lamellar  torm,  assumes  the 
form  of  sacs,  or  bags,  lining  the  articulating  ends  of  the  bones,  entering 
into  the  formations  of  the  joints  constituting  the  serous  synovial  mem- 
branes. All  cellular  tissue  is  permeable  to  the  exhalents.  The  leading 
anatomical  character  of  serous  membranes  is,  that  they  form  loose  or  shut 
sacs,  admitting  neither  an-interniption  to  their  continuity,  nor  perforation 
of  their  surface,  but  are  always  moistened  either  by  a  fine  halitus,  or  va- 

Bur,  which,  when  condensed,  resembles  the  serum  of  the  blood,  or  by  a 
in  fluid,  (synovia,)  intended  to  lubricate  articulating  surfaces. 

By  another  mode  of  a^e^ation,  the  cellular  tissue  is  formed  into 
Jibree,  which,  by  bein^  cotled  into  tubes,  constitute  the  different  sorts  of 
vessels,  named  artenea^  vetnt,  and  abaorhente.  It  should,  however,  be 
observ^,  that  this  position  rests  solely  on  the  fact,  that  fibrine,  the  es- 
sential constituent  of  muscle,  cannot  be  proved  by  chemical  analysis 
to  exist  in  the  tunics  of  any  of  the  vessels.  Bich&t  contends  that  arte- 
ries are  irritable,  contractile,  and  muscular;  others  that  they  are  merely 
elastic,  their  middle  coat  being  composed  of  a  peculiar  texture,  {tissue 
jaune,  tieeue  elaetique^  resolv&le  uldmately  into  cellular  tissue. 

Secondly  f  The  muscular  fibre  is  the  next  general  constituent  of  oiipa- 
nized  structure,  and  is  characterized  by  what  nas  been  termed  irritalrihlyf 

(e)  See  1  Bell,  Anat  396^  as  to  the  cef-       (d)l  Boat.  19,  fcc. 
kdiar  tuhdance;  Jackaon^  Prin.  Med«  19.         (e)  Ibid,  17. 


or  TBS  HBlUSr  FBAMB  H  CnVKBAI*.  9Q: 

«rflimftfiiDeseim#9ve<£2^y^.wfakhiiia7becon8U  CBAp.o. 

property.     In  wana-bloodedantmaU  its  colour  is  red;  in  others,  it  is    IL  Tm, 
pale  or  white;  bat  in  all  its  £otas  it  it  usually  denominated  the^e«A.  (/)    Go»vo^ 
The  fibres  are  always  found  collected  miofmseieuli^  and  these  a^in  into  ""^  ^^ 
bundles,  muscles,  the  bond  of  union  bein^  cellular  tissue,  which  is  inter-   '^^"* 
posed  between  them.    These  are  the  active  agents  in  locomotion,  and      " 
m  all  the  various  actions  which  animals  perfonn.    The  muscular  fibre 
presents  some  modifications  which  deserve  notice,  referrible  not  only  to 
its  situation  and  mode  of  arrangement,  but  also  to  the  nature  of  the  sti- 
mulant it  is  intended  to  obey. 

When  subjected  altogether  to  the  control  of  the  will,  and  placed  be- 
neath the  external  tegument,  it  constitntes  what  Bich4t  termed  the 
muscular  system  of  animal  lift. 

When  arranged  in  the  tubular  form,  and  disposed  around  the  internal 
tegument  or  mucous  membrane,  it  constitutes  the  muscular  system  of 
organic  itfe,  whiph  is  removed  from  the  direct  influence  of  the  will,  ita 
appropriate  stimulus  being  such  extraneous  substances  as  are  introduced 
for  the  purpose  of  nutrition.  In  the  alimentary  canal  we  find  this  mode 
of  arrangement  of  the  muscular  fibre  exemplified. 

The  two  preceding  forms  being  placed,  one  beneath  the  external,  the 
other  the  internal  tegument,  there  is  a  third,  and  distingubhed  from 
them  by  being  stimulated  to  action  only  by  a  fluid,  (the  blood«)  which  is 
endowed  with  properties  so  nearly  aoaloeous  to  those  of  the  living  solids, 
that  Mr.  Hunter  and  some  other  physiologists  have  asserted  its  vitality. 
The  heart  furnishes  an  example. 

Hdrdhf^  7%«ncrooti«ySfrre  is  the  third  constituent.  This  maintains  an 
intimate  relation  with  the  others,  and  produces,  or  at  all  events  conveys 
to  the  muscles,  their  immediate  excitant,  which  has  been  termed  nervous 
fluid,  nervous  influence,  &c.  In  one  mode  of  arrangement  it  forms 
chords  (neroet)  through  the  texture  of  organs,  of  such  extreme  minute- 
ness as,  it  is  said,  not  to  exceed  in  diameter  the  thirtv-two  thousand  four 
hundredth  part  of  a  hair,(r)  but  ramified.  In  another  it  is  disposed  in 
masses  (cerebrum,  cerebellum,  and  medulla  Spinalis,)  with  which  tiie 
nerves  are  connected  i  so  that  the  latter  serve  the  purpose  of  chordae  in" 
termmdee  between  tlie  different  organs  of  the  body  and  the  common  cen- 
tre of  nervous  influence,  the  brain»(h) 

Dr.  Copland,  in  his  excellent  Dictionary  of  Practical  Medicine,  gives  Dr.  Cop- 
a  full  account  of  cellular  tissue  and  its  diseases,  and  the  appropriate  re-  land's  view 
medies.|[i)    The  student,  anxious  to  extend  his  knowledge  upon  the  of  the  Cel- 
composition  of  cellular  tissue,  or  any  other  part  of  the  human  frame,  ^^^    '^^ 
should  examine  Dr.  Turner's  Elements  of  Chemistry.    The  above  out*-  "^ 
line  will  suffice  for  the  general  reader. 


All  the  anatomical  constituents,  elements,  or  ingredients  thus  enume-  of  Organl- 
rated,  are  variously  modified  and  combined  into  distinct  parts,  techni-  zation  and 
cally  called  Organs,  (organon,  or  material  instrument,^  by  which  an  ac-  the  combi- 
tion  is  performed  and  effect  produced.    When  several  organs  are  com-  ^^oa  of 
bined  for  a  joint  purpose,  the  a^egate  is  sometimes  technically  called  ^?|?  V^ 


-« OrgcmSf 

(/)Itwillbeobaenred,tbaftinvei7few  /istft  of animala."    lBoitX05.  i^^fW 

anatowkal  woriai  ia  the  teim  flesh  ever        (f )  3  Gregoiy,  280.  Ijon^. 

«noe  mentioned.    But  Dr.  Bostook  asyib        0i)Vm^mmtV\kj»4lUi6i. 
^  Muscles  constitute  what  are  called  the       (t)  Title  Cellular  Tissue,  298. 
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CHAP.  n.  an  apparatus,  and  when  a  great  many  omns  or  apparatas  are  A>  dig- 

n.  Thb  posea  as  to  produce  one  grand  effect,  the  whole  constitute  what  j^teriped 

0<«»>-  a  Function^  and  which  consist,  in  the  human  frame,  principan^  of  the 

vsvT  M»r  ^netions  of  respiration,  circulation,  digestion,  absorption,  secretioki,  and 

^^^  the  functions  of  the  nervous  system. 


Of  OrgAni-  Organization^  in  its  most  extensive  acceptation,  may  be  regarded  as 
****®"'  nearly  synonymons  with  the  word  arrangement^  signifying^  that  the  parts 
of  the  organized  body  are  placed  according  to  some  specific  structure, 
visible  to  the  eye.(j)  It  is  said  to  be  doubtful,  whether  the  term  can^ 
with  propriety,  ever  be  applied  to  anj  fluid,  and  on  the  other  hand%  it  is 
equally  a  (question  whether  any  of  the  solids  are  not  organiKed.(A)       ' 

But  besides  this  kind  of  physical  organization,  the  word  is  employed 
by  physiologists  in  a  more  restricted,  though  at  the  same  time  in  a  more 
correct  sense,  when  it  is  applied  to  a  «y#tem,  composed  of  a  number  of 
individual  parts,  posses^ng  each  of  them  appropriate  powers  and  func- 
tions, but  all  conducive  to  the  existence  and  preservation  of  the  whole. 
An  animal  body  is  thus  said  to  be  organized,  or  to  consist  of  a  number 
of  Organs  or  in8trument9,{[) 

Of  Oi^gans.  The  constituents  of  fluids  and  solids  we  have  enumerated,  variously 
modified  and  combined,  are  found  to  enter  into  the  composition  of  cer- 
tain parts,  each  of  which  is  marked  by  a  particulfir  conformation,  and 
intended  for  a  special  purpose;  these  are  called  Organs,  a  term  (ofyauff 
instrumentum,)  used  to  express  the  material  instrument  by  whicn  an  ac- 
tion is  to  be  executed  or  a  function  performed;  for  instance,  the  organ  of 
voice,  the  or^n  of  respiration,  (m)  Some  organs  are  distinguished  from 
others  by  being  termed  vital  organs,  as  essential  to  life,  such  as  the 
Heart,  the  Lungs,  and  the  Brain,  and  which  maintain  a  very  close  de- 
gree of  affinity,  and  if  one  cease  to  act,  the  others  also  instantiy  cease, 
and  life  is  extinct  (n) 

Speaking  of  organs,  Beclard  observes,(o)  that  whilst  conducting  the 
examinatbn  of  an  organ,  or  when  giving  what  may  be  termed  its  anato- 
mical history,  the  anatomist  should  consider  his  subject  as  divisible  into 
the  following  heads,  and  should  treat  each  of  them  seriatim  et  singula" 
tim: — Ist,  Its  form  and  outline;  its  disposition,  as  being  symmetrical  or 
irregular:  3d,  Its  situation  in  reference  to  contiguous  parts,  as  well  as 
regards  the  entire  body:  dd.  The  direction  of  its  great  diameter,  which 
may  be  parallel,  oblique,  or  perpendicular,  to  the  axis  of  the  body:  4th, 
Its  size:  5th,  Its  physical  properties,  viz.  itsdegree  of  density,  cohesion, 
elasticity,  colour,  &c.:  6th,  The  fluids  or  humours  which  it  contains  or 
secretes:  7th,  The  properties  it  manifests  during  life:  8th,  Its  vital  ac- 
tion, and  the  connexion  of  that  action  with  others:  9th,  The  varieties  de- 
pendent on  age  and  sex,  or  individual  peculiarities:  10th,  The  morbid 
changes. 

Emimen^       When  hereafter  examining  the  different  functions,  we  shall  have  oc- 
tion  of  the  casion  to  consider  each  organ  in  particular,  and  it  may,  therefore,  here 
oTi^am,       suffice  merely  to  enumerate  them.    The  organs  are,  1st,  The  Integu- 
ments: 2d,  The  Bones:  3d,  The  Joints:  4th,  Cartilages:  5th,  Muscles: 
6th,  Tendons:  7th,  Ligaments:  8th,  Blood  vessels:  9th,  Lymphatics  or 


( /)  1  Host  Ph.  31,  32.  37,  and  Jackson,  Prin.  Med.  15,  &c. 
Ik)  Id.  32.  (n)  2  Good,  passim,  &c. 

(/)  Id.  32.  (o)  Beclard,  Anatomie  G^n^nle,  132f 

(m)  1  Dunglifon,  Phy.  26,  Broossais,  and  see  Jackson,  Prin.  Med«  15,  Acs. 
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Lactesld:  10th»jGrland»:  111b,  Varioi»  other  viscera  aiidot^gaiiiSye^^        chap.  u. 
\j  in  the  Thorax  and  Abdomen:  12th,  The  Nerves:  and,  13th,  The  or-    n.Tn 


gang  of  External  Sense.  ^^*^. 

1st,  The  ffUegumentB  constitute  the  external  covering,  namely,  the  ^'^^jjj/ 
true  skin,  apd  the  hair  and  nails.  1^^, 


£d,  Bones  are  hard  substances,  which  form  the  solid  basis  of  the  body, 
or  the  skeleton. 

3d,  The  JintUs  are  moveable  or  fixed,  and  either  enable  the  bones  to 
move  without  separation,  or  form  the  connexion  between  the  flat  bones, 
as  in  the  case  of^the  sutures  in  the  skull. 

4th,  Cartilages  are  firm,  smooth,  elastic  bodies,  which  cover  the  ^ids 
of  the  bonesi  but  perhaps  this  statement  of  them  as  distinct  organs  may 
be  considered  as  at  least  unmedical. 

-5th,  Muscles  are  contractile  organs,  which  are  attached  to  bones,  and 
perform  the  motions  of  the  body. 

6th,  Tendons  are  the  cords,  by  means  of  which  muscles  are  attached 
to  bones. 

7th,  Ligaments  are  strong  fibres  or  membranes,  which  connect  bones 
to  each  otner. 

8th,  Blood  vessels  are  membranous  flexible  tubes,  either  arteries  or 
their  Capillary  terminations  or  Ydns,  which  convey  the  blood  from  and 
back  to  the  heart. 

9th,  Lumphaties  or  ladeals  are  those  tubes  which  perform  absorption. 

roth,  Glands  are  the  oi^anic  masses  destined  for  the  purposes  of  se- 
tretions  or  of  effectiBg  some  unknown  change  in  absorbed  fluids  traversing 
them. 

1 1th,  Organs  in  the  thorax  and  abdomen,  as  the  lungs,  heart,  stomach, 
liver,  spleen,  pancreas,  kidneys,  and  the  intestines. 

12th,  Nerves  are  white  cords  connected  with  the  brain  or  Spinal  Mar' 
row,  and  are  the  instruments  of  sensation  and  voluntary  motion.{p) 

An  cusemblage  of  several  organs,  contributing  to  a  common  function.  Of  an  j^ 
is  termed  Apparatus,  namely,  the  Lachrymal  apparatus,  the  Digestive  poratas* 
apparatus;  and  the  result  which  follows  a  certain  action,  or  is  produced 
by  an  organ  or  an  apparatus,  is  termed  Function*{q) 

The  several  Functions  of  the  human  living  frame  have  been  differently  Of  the  ^- 
arranged  and  divided,  but  most  usually  they  have  been  classed  under—  fsttio.^ 
first,  those  which  are  vital,  and  secondly,  those  which  are  termed  animal  -^Vmrfwn*. 
or  sensitive:  but  as  all  these  are  more  or  less  conducive,  if  not  essential, 
to  the  healthy  state  of  each  other,  and  of  the  whole,  it  seems  to  be  of  lit- 
tle importance  how  they  are  arranged.(r) 

First,  The  functions  termed  VUal,  have  been  so  called  and  classed,  be-  The  VUal 
cause  their  uninterrupted  and  complete  performance  is  indispensable  to  Functions. 
Life.  Of  these,  some  are  more  important  than  others,  though  all  are 
essential.  Thus  Respiration  and  the  Circulation  of  the  blow!  are  the 
principal  functions  pnmaiily  to  be  considered,  because  neither  can  be  sus* 
pended,  even  for  a  very  few  minutes,  without  the  immediate  extinction  of 
life;  respiration,  although  generally  treated  of  after  the  circulation,  may 
be  properly  considered  as  most  essential  to  existence,  since  unless  by  that, 
process  the  blood  be  exposed,  through  the  lungs,  to  the  influence  of  the  at- 
mosphere, and  thereby  renovated,  uie  circulation  of  blood  would  instant- 
ly cea8e.(«)  CircukUion  has  also  justly  been  considered  as  the  next  main 

ip)  See  American  Cyclop.  Pnc  Med.  («)  1  Bost  258;  Mr.  Brodie,  PhiL  lYa. 

tit  JbuUomy,-  and  1  DungUson,  Phy.  21,  for  1811,  p.  36,  et  seq.;  2  Bost  253.  It  is 

Uci  troe,  that  it  is  there  contended,  that  r«p»- 

(q)  1  DoDgliaoo,  Phy.  26.  ration  is  msbordittate  in  importance  to  the 

(r)  Jackion,  rriu,  Med*  134,  dreukOimi  butwby?  because  if  the  blood 
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OHAP.  n.  tpring  ofaU  the  rttt^  and  that  from  which  ihey  derive  4^  origin  and  » 
n.  Tkn    essential  to  the  well-being  of  the  whde.(/) 
^''itL      ^  second  order  are  also  absolutely  necessary  for  our  continued  existenoe 

^^^^^jj^   (althott^  they  have  been  treated  as  subordinate,  becanae  they  are  exer- 
S^^    cised  only  at  certain  periods,  and  not  so  incessantly  as  respdration  and 

'- —  circulation,  although  they  in  general  c^uickly  «acceed  each  otlier,)  dther 

when  circumstances  admit  of  their  action,  or  if  we  regard  their  final  cause 
when  there  is  a  demand  for  them  in  order  to  supply  the  wants  of  the  sys- 
tem; these  are  the  three  functions  of  Digestion,  Absorption,  and  Secre- 
tion. By  the  renovatine  function  of  Digestion  and  its  consequences^ 
the  aliment  taken  into  the  stomach  experiences  a  series  of  changes  in  its 
constitution  and  properties  by  the  intervention  of  certain  secret^  fluids, 
such  as  the  gastnc  juice  and  others  hereafter  considered,  and  which  con- 
vert it  into  die  substance  called  chyk,  and  which  seems  to  be  the  imme- 
diate source  of  neu^  blood,  and  the  consequent  cause  of  nutritionf  whilst 
by  the  function  of  Absorption  (or  sucking  in  or  taking  up)  the  nutritious 
particles  are  carried  from  the  digestive  organs  and  intermixed  with  the 
blood  and  become  purified  in  tiie  lun^,  and  afford  materials  for  the  for* 
mation  of  all  the  soHds  and  fluids  which  compose  the  human  frame;  and, 
on  the  odier  hand,  the  function  of  Secretion  (synonymous  to  sq)ar4Uion) 
(u)  affords  the  means  by  which  certain  parts  of  the  blood  are  separatea 
DTom  the  mass,  either  to  serve  some  usetul  purpose,  as  the  fi>rmation  of 
the  gastric  juice,  bile,  &c.,  or  to  occasion  the  removal  of  some  substance 
or  fluid  that  is  superfluous  or  injurious,  as  urine  and  excranent.(x)  Of 
all  these  the  Heart  has  been  truly  considered  the  central  and  principal 
organ.(y) 

The  Jtti'       Under  the  second  description  of  functions,  namely,  those  termed  wfm- 

mo/ Func-  mo/  ^^  Sensitive,  are  classed  the  functions  by  which  take  place  the  com- 

^^""^         munications  of  tiie  Mind  with  the  body,  through  the  intervention  of  the 

brain  and  nerves,  especially  the  external  senses  and  voluntary  muscular 

motion,  which  maj  or  may  not  be  partially  defective  without  the  loss  of 

life.    The  Brain  is  considered  the  central  oi^an  of  the8e*(;r) 

Whftt  or-        The  organs  of  the  vital  or  organic  functions  are,  except  in  a  very  few 
gansare      instances,  single  and  not  double,  or  situated  with  their  centres  in  the 
qrmmetri-   median  line,  nor  are  possessed  of  symmetrical  halves,  as,  for  instance, 
calornot    the  heart,  stomach,  liver.  There  are,  indeed,  two  kidneys,  but  they  con- 
tinually differ  in  size,  figure,  and  situation,  and  the  two  lungs  are  very 
dissimilar:  whereas,  the  organs  of  iheanimiU  functions  are  usually  double 
and  correspondent;  there  being  on  each  side  of  the  median  line  of  the 
body  either  two  distinct  organs,  as  the  eyes,  ears,  extremities,  or  two 
correspondent  halves,  as  is  the  case  with  the  brain,  spinal  marrow^  nose» 
tongue,  &c.(a) 
Objections      It  has,  however,  been  objected,  that  ndther  this  classification  nor  the 
to  the  Dis-  nomenclature  of  the  several  functions  is  correct,  for  that  oU  the  functions 
nncuons     ^^j  \^  gtrictly  called  animal,  and  that  the  animal  functions  are  also 
^|J^°  ^'    strictly  entitled  to  the  appellation  of  vital,  for  not  only  are  they  directly 
talandAni-  ^essential  to  the  support  ot  life,  but  they  are  likewise  most  cliaracteristic 
malFunc-   of  its  presence.(6) 

UODS.  " 

coiMa  undergo  exposure  to  the  atmoBpliere  (u)  2  Bost.  347. 

by  any  other  means,  respiration  might  be  \x)  Id.  253. 

dispensed  with.     1  Bost  258;  and  per  (y)  1  Bost.  258;    Mr.  Brodie,  Phil. 

Mr.  Brodie,  Phil.  Thin,  ibr  1811,  p.  36,  Tran.  A.  D.  1831,  p.  S6»  et  seq. 

&c.    But  whilst  the  human  fittme  is  con-  (z)  El.  Bium.52^^,55{  IBost  193»258. 

stracted  as  it  is^  respiration  must  ootitinue  (a)  Queifl^s  £1,  SS, 

to  bo  as  it  isy  the  most  important  ftuMtioiu  (fi)  1  Bost  253.    It  will  be  obsetved» 

(01  Bost  358$  2  Id.  353.  howeyer»  Ual  in   another   page  the 
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The  different  functions  (whether  or  not,  as  supposed  by  some,  they  chap.  n. 
depend  upon  contractility,)  such  as  respiration,  circulation  and  digestion,    I'-  T"> 
have  certainly  a  necessary  connexion  toith  each  other.    The  circulation    ^""Ju. 
could  not  be  carried  on  unless  digestion  produced  the  new  materials  of  m„^x«.  * 
which  the  blood  is  composed j  respiration  must  cease  unless  the  heart       g^e, 
propel  the  blood  through  the  lungs;  and  digestion  can  only  be  performed   - 
by  the  circtdcUion  of  the  blood  being  conveyed  to  the  minute  arteries  of 
the  stomach,  and  there  forming  the  gastric  juice;  whilst  the  Nervous  Sys- 
tem, influencing  every  organ  and  part,  unites  in  one  connected  whole,  the  *• 
various  functions  of  the  animal  frame.    The  nerves  pervade  every  part, 
and  give  to  the  whole  set  of  organs  and  all  the  functions  a  necessary 
vital  dependence  upon  each  other,  so  as  to  bestow  upon  the  animal  the 
feeling  of  individuality,  and  to  connect  all  its  operations  without  any  vi« 
sible  change  in  its  structure  and  com  position  .(c) 

'  The  numerous  individual  organs  which  make  up  the  human  body,  al- 
though various  in  structure  and  office,  are  all  intimately  connected  and 
nvtoally  dependent.  They  are  merely  subordinate  parts  of  one  great 
machine;  and  they  all  concur,  each  in  its  own  way,  in  producing  one  ge- 
neral result — the  life  of  the  individual;  all  the  leading  functions  or  phe- 
nomena are  calculated  tn  gi<ve  a  character  of  unity  to  the  organization 
and  living  actions  of  our  frame.  There  is  a  common  source  of  nutrition 
for  the  whole  body,  a  single  centre  of  circulation,  the  Heart;  a  common 
source  of  sensation  and  volition,  and  of  nervous  energy  of  every  kind, 
the  Brain,  The  nervous  organs  are  not  only  intimately  connected  by 
the  share  which  they  severally  take  in  executing  associated  and  mutually 
dependent  functions,  but  they  act  and  react  on  each  other  often  very 
powerfully,  by  those  mysterious,  or,  at  least,  hitherto  unknown  influences 
which  we  call  sympathies.  As  the  animal  machine,  although  compli- 
cated in  structure,  is  single;  and  as  its  living  motions,  although  numerous 
and  intricate,  form  one  individual  series;  so  a  similar  connexion  runs 
throueh  those  changes  of  structure  and  functions  which  constitute  dis- 
ease; nence,  there  is  one  anatomy  and  physiology,  and  there  can  be  only 
4)De  paihology.{d) 

The  effects  of  the  Passions  and  of  Diseases  and  Injuries  upon  parti-  Hoar,  psfti* 
cular  organs  and  functions  will  be  more  fully  considered  in  the  second  culav.oik 
part  of  &is  work.    But  we  may  here  observe,  generally,  that  they  arc  f*"\f^ 
much  influenced  by  habit,  for  even  poisons  may  gradually  become  com-  ^f^JJ** 
paratively  innoxious;  they  are  still  more  affected  by  mental  passions;  nuM«pecu- 
thtts  vexation  greatly  disturbs  the  stomach  and  diminishes  its  power  of  ii«rly  af- 
digestion;  and/ear  augments  the  quantity  of  urine,(e)  and  the  ptdse  be-  i«cted  by 
comes  irregular,  throbbing  violently,  or  being  nearly  suspended,  accord-  cbcom- 
ing  to  the  degree  of  emotion  or  of  the  mental  feeling  immediately  con-  Jj*"?^  ** 
nected  with  it,  and  mental  distress  will  even  occasion  chan^  in  the  co-  rioMTdii?' 
lour  of  the  hair.(/)     With  respect  to  the  vt/o/orsans  and  their  functions,  eaa^or  ti^ 
diseases  affecting  them  are  much  more  extensively  felt  than  in  other  orr  juiy. 
f(?ms,  and  are  more  rapid  and  more  fatal.     Thus,  if  the  heart,  the  lungs« 
or  the  brain,  be  inflamed,  whether  primarily  or  secondarily,  as  b^  sym- 
pathy, the  stomach  is  peculiarly  influenced,  from  the  essential  impor- 


*une  learned  author  admita  that  a  person        (d)  Per  Lawrence,  cited  S.  Coop.  Diet. 

iMy  Uve  with  an  impaired  nervous  or  mus-  Prac.  Surg.  322. 

oilar  power,  but  tike  an  automaton,     1         (e)  Brouflnis,  Phy.  206  to  226.    Jack- 

Bort.  207.      There    aeems,    therefore,  aon,  Prin.  Med.  253. 
ground  for  the  distinction  between  the        (/)  Cogan's  Treatise  on  the  Passiona, 

aervoti*  system  and  the  vital  organs,  part  2,  ch.  3,  p.  278;  3  Bost.  203  to  208; 

(e)  1  Boat  206  to  207.  Conversat  Animal  Economy,  SO,  31 . 
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84'  OF  THE  MATBBULS,  OBGANS,  FUNCTIONS,  &c. 

CBAP.  n.  tance  of  these  organs  to  life»  as  all  the  vital  organs,  or  those  essential  to 
n.  Tn    life,  maintain  a  very  close  degree  of  affinity,  and  the  disease  originating 


in  any  of  these  has,  in  consequence,  a  more  violent  etlect  upon  the  consti" 

^""^^J^'  tution  than  the  same  quantity  of  inflammation  would  have,  if  it  were  not 

^^  '    in  a  vital  part,  or  in  one  with  which  the  vital  parts  do  not  sympathize. (g) 


.Genenl         Even  upon  the  most  superficial  view  of  the  living  human  frame  an  ob- 

Diviflon  of  vious  division  at  once  presents  itself,  namely,  into  Head  and  Neck, 

the  Human  Trunk,  and  Upper  and  Lower  extremities. 

?"^^  The  Head  includes  tlie  hair,  scalp,  pericranium,  or  membrane  sorrouad- 

^^gA  ^     ing  the  skull,  the  cranium  or  skull  itself,  which  covers  and  secures  the 

Neck«         brain  and  organs  of  sense;  tlie  brain  itsel  f,  both  cerebrum  and  cerebellum, 

Trunk,  and  and  the  medulla  oblongata,  prolonged  through  the  spinal  canal,  under  the 

Eztremi-     name  of  Medulla  Spinalis,  h'om  which  arise  all  the  nerves  distributed  to 

ties,  and     the  muscles  of  the  trunk  and  to  the  extremities.    The  Head  also  includes 

tented      the  nose,  the  ears,  the  teetli,  the  mouth,  the  uvula,  soft  palate,  the  tongue, 

^^1^  the  salivary  glands,  and  the  organs  of  deglutition.    Near  the  root  of  the 

tongue  is  the  Larynx,  being  the  opening  of  the  trachea  or  windpipe, 

communicatina;  the  air  with  the  lungs,  and  the  epiglottis  and  organs  of 

the  voice;  and  the  P/un-ynx,  being  the  opening  into  the  oesophagus  or 

gullet,  which  also  commences  in  the  head  and  communicates  with  and 

passes  food  and  drink  into  the  stomach. 

The  Neck  includes  all  the  communications  with  the  trunk;  namely,  in 
front,  the  trachea  or  windpipe  passing  into  the  thorax  or  chest,  and  imme- 
diately behind  the  same,  the  oesophagus  or  gullet,  and  the  jugular  and 
other  veins,  with  arteries  communicating  with  the  head,  passing  in  front 
of  the  seven  cervical  vertebrae,  namely,  at  the  top,  and  connected  with 
the  head,  the  atlas,  and  next,  the  denUta,  and  the  five  other  vertebra  of 
the  neck,  bein^  parts  of  the  entire  spinal  column. 

The  Trunk  is  divided  into  two  principal  cavities,  the  thorax  or  chest, 
and  the  abdomen  or  belly. 

The  Thorax  (commonly  called  breast,  and  the  upper  part  chest,|  is 
that  part  which  lies  between  the  neck  and  the  abdomen  or  belly,  ana  is 
bounded  above  and  in  front  by  the  clavicles,  and  behind  by  the  scapulae 
and  dorsal  spine,  encircled  by  the  ribs  (costae)  with  the  sternum^  or  breast 
bone  and  the  cartilages  of  the  ribs,  anu  containing  the  organs  of  respira- 
tion and  circulation;  namely,  of  the  ybrmer  (respiration)  the  bronchial 
tubes,  terminating  in  the  air  cells  of  the  lungs;  the  right  and  left  lungs 
tliemselves,  with  their  several  blood  vessels  and  covering  of  pleura,  sepa- 
rated in  the  centre  of  the  thorax  by  the  Mediastinum,  The  lungs  rest 
upon  and  are  influenced  in  respiration  by  the  Diaphragm^  (from  the  Greek 
hti,  *' through,"  and  (ppayfiM,  *'  a  fence,")  which  is  a  muscular  partition 
or  fence  between  the  chest  and  abdomen,  and  is  the  chief  agent  of  inspi- 
ration. The  organs  of  Circulation,  namely,  the  Heart,  inclining  rather  to 
the  left  side  of  tne  sternum,  and  divided  in  itself  into  auricles  and  ventri- 
cles; and  the  aorta  and  other  arteries  and  veins  communicating  with  every 
part  of  the  frame,  and  being  the  vessels  tlirough  which  tlie  blood  circulates, 
and  surrounded  with  the  pericardium,  or  surrounding  sac  of  the  heart,  rests 
at  its  base  on  the  diaphragm,  and  communicates  through  the  pulmonary  ar- 
teries with  the  lungs,  and  propels  the  blood  through  the  same,  to  be  there 
renovated  by  atmospheric  innuence,  through  the  thin  pervious  skin-like 
division,  separating  the  blood  in  the  pulmonary  vessels  from  the  atmo- 

(g)  See  felly  2  Good,  278;  and  Broussais,  Pathol.  57  to  72. 
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sphere;  containing  also  the  thoracic  duct,  through  which  the  chyle  and  chap,  il 
other  secretions  are  passed  towards  and  finally  proceed  into  the  right    H.  Tax 
auricle  of  tlie  heart.  Com»o.  ! 

The  lower  part  of  the  trunk  is  divided  into  the  Abdomen  (vulgarly  '""Tui!^  I 

termed  belly)  and  the  Pelvis.    Tiie  Jirst  is  bounded  by  the  diaphraffm   **5[^ 
above,  and  is  surrounded  by  the  abdominal  muscles;  the  second^  tne  JrtU  « 

vi>,  is  a  bony  basin  composed  of  the  two  ossa  innominata  laterally,  and 
the  sacmm  and  os  coccygis  behind.  In  the  Abdomen  are  the  oi^ns  of 
Digestion^  namely,  the  stomach,  small  and  large  Intestines,  forming  the 
Intestinal  Canal;  and  the  organs  subservient  to  Digestion,  namely,  the 
Liver  and  Gall  Bladder,  the  Spleen  and  Pancreas,  and  the  Kidneys  and 
Ureters.  In  the  Alimentary  Canal,  the  food  is  digested  by  means  of  the 
gastric  juice  in  the  stomach,  and  by  the  biliary  and  pancreatic  juices;  and 
the  nutritious  qualities  are  transferred  and  passed  through  various  absor- 
bent vessels  into  the  thoracic  duct,  and  after  passing  through  the  same^ 
are  mixed  with  the  venous  blood  and  passed  into  the  right  auricle  of  the 
heart,  and  thence  through  the  lunj^,  and  thereby  becomes  perfect  new 
blood;  whilst  the  residue  of  such  food  is  passed  downward  into  the  infe- 
rior intestinal  canal ,  and  carried  off  as  excrement.  The  Kidneys  are  des- 
tined to  the  secretion  of  urine^  which  is  transmitted  from  them  by  the 
two  ureters  to  the  urinary  bladder,  which  is  placed  in  the  bony  basin  or 
pelvis,  and  from  which  it  is  propelled  through  the  canal  of  the  penis  or 
urethra;  and  to  the  penis  is  appended  the  scrotum,  being  the  bag  contain- 
ing the  testicles,  and  divided  in  the  middle  by  the  Septum  Scroti. 

rhe  two  Superior  or  Upper  Extremities  are  respectively  divided  into 
the  shoulder,  which  comprises  the  clavicle^  commonly  called  the  collar 
bone,  resembling  an  italic  S,  and  the  two  capsulae;  secondly,  t4ie  arm,  ex- 
tending between  the  shoulder  and  elbow  joint;  thirdly,  the  forearm,  which 
lies  between  the  elbow  and  the  wrist,  or  commencement  of  the  hand,  and 
consists  of  two  bones,  the  ulna  and  the  radius,  extending  from  the  elbow 
joint  to  that  of  the  wrist;  and,  fourthly,  the  hand,  which  again  is  divided 
into  three  parts,  the  carpus,  metacarpus,  and  the  phalanges,  or  four  fin- 
gers and  thumb,  with  their  respective  joints,  nails,  &c. 

The  two  Inferior  or  Lower  Extremities  are  divided  into,^r9/,  the 
thighy  which  extends  from  the  pelvis  and  ischiatic  notch,  which  is  part 
thereof,  to  the  knee  joint;  secondly,  the  leg^  which  comprises  the  tibia 
and  the  fibula,  being  the  two  long  bones  between  the  knee  joint  and  the 
ankle,  and  the  patella  or  rotula,  in  front  of  the  knee  joint;  and,  thirdly, 
iHkefoot^  comprising  the  tarsus  or  ankle,  the  metatarsus  being  the  middle 
t  of  the  toot,  between  the  former  and  the  toes,  and  the  phalanges  or 
ve  toes  with  their  joints. 


par 
nvc 


But  there  is  still  a  more  important  division  in  most  parts  of  the  human  Symmetri' 
frame,  from  a  knowledge  of  which  great  practical  utility  results;  namely,  eo/Btruc- 
that  the  composition  is  symmetrica,  being  made  up  of  two  lateral  halves,  tare,  or  ^ 
united  along  the  middle  line,  or  corresponding  in  their  respective  compo-  central  ^- 
utions;  so  tnat  an  anatomical  and  physiological  knowledge  of  one  half  or  ^^i<>i^o^ 
part,  extends  also  to  the  other;  and  if  we  have  sufficiently  informed  our-  2|?J^^|^ 
selves  of  the  structure  of  one  half  or  one  part,  and  of  the  diseases  or  in-  into  two 
juries  affecting  the  same,  we,  in  general,  necessarily  know  all  that  belongs  Uitenl 
to  the  other,  and  for  that  reason  it  has  been  consider%l,  in  the  explanatory  halves. (A) 
plates  and  references  given  in  the  subsequent  parts  of  this  work,  to  refer 
only  to  one  half  or  one  side  of  the  frame.     Thus  the  head  and  trunk,  in 
their  composition,  are  symmetrical,  being  made  up  of  two  lateral  halves 
united  along  the  middle  line  by  a  suture,  or  raphe,  the  traces  of  which  are 


(A)  See  farther  as  to  the  progreas  of  growth,  post^  36; 
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CBAV.  a  more  or  less  perceptible  in  different  parts,  (t)    On  each  side  of  the  sknll 
IL  Tu    there  is  a  similar  bone,  called  08  parietale,  with  an  08  temporalis,  one  eye 
^^^""o-    Hud  OQ^  ear,  and  this  sy  mmetrj  is  also  closely  maintained  in  tlie  upper  and 
^^'  lower  extremities;  it  is  also  observable  internally  as  well  as  externallyy 
^J^J^    and  these  are  the  necessary  results  of  the  mode  in  which  the  body  and 

its  different  organs  were,  in  the  first  place,  developed  in  the  foetus  and 

childhood.  Thus  ihefalx  arebrij  dividing  the  brain  in  the  centre  from 
the  front  to  the  back  of  the  head,  descends  from  the  middle  of  the  arch 
of  the  skull,  and  beneath  the  same  is  the  corpus  callosum,  forming  a  con- 
necting medium  between  the  cerebral  hemispheres,  and  from  which  pro- 
jects tne  septum  lucid um,  which  bears  to  the  internal  cavities  of  the  brain 
the  same  relation  that  the  falx  does  to  that  of  the  cranium.  So  the  divi- 
sion of  the  nasal  cavity  is  marked  out  by  the  septum  narium,  and  that  of 
the  mouth  by  the  frena  of  the  tongue  and  lips,  as  well  as  by  the  uvula. 
The  like  central  division  in  the  front  and  in  the  thorax  is  indicated  by  the 
siemum  and  mtdiasUnumf  and  by  the  septum  between  the  ventricles  and 
auricles  of  the  heart;(A:)  and  the  spinal  column  and  lateral  ribs,  and  the 
sacrum,  having  on  each  side  an  os  innominatum,  mark  the  division  in  the 
neck  and  trunk  at  the  bfuk.  In  the  abdomen  also  there  is  the  like  divi- 
sion manifest  in  the  infant  whilst  in  the  uterus,  though  the  only  traces  that 
exist  in  the  adult  are  the  falciform  processes,  extending  from  the  umbili- 
cus, the  one  upwards  with  the  remains  of  the  umbilical  vein«  the  other 
downwards  with  thatof  the  urachus;  in  the  genital  organs  the  line  is  dis** 
tinctly  marked  by  the  septum  of  the  corpora  cavernosa,  and  in  the 
Bcrotiim  and  perinaeum  by  the  raphi. 

The  Nervous  system  also  is  symmetrical  in  the  strictest  sense,  for  it 
consists  of  two  lateral  halves,  which  being  disposed  similarly  on  each 
side  of  the  central  line,  resemble  one  another  in  every  particular.  Thus 
the  brain  is  divided  into  two  hemispheres,  each  presenting  on  its  inferior 
surface  three  lobes;  the  cerebellum  is  also  divided  into  two  lobes;  and 
the  medulla  oblongata  into  two  lateral  halves,  each  consisting  of  three 
fiisciculi,  or  bundles  of  fibres,  the  division  being  established  by  two 
grooves  or  sulci,  one  on  its  anterior,  the  other  on  its  posterior  aspect,  situ- 
ated exactly  in  the  median  line.  These  sulci,  by  being  continued  alone 
the  whole  len^  of  the  medulla  spinalis,  divide  it  also  into  symmetrical 
portions.  This  symmetrical  arrangement  extends  to  the  nerves  so  long 
as  they  retain  the  form  of  distinct  cords;  but  when,  at  their  peripheral 
termination  they  become  expanded  into  and  blended  with  the  minute  tex- 
ture of  the  different  organs  which  they  supply,  their  mode  of  distribution 
eludes  our  research.  We  can,  however,  infer  that  their  filaments  inter- 
lace one  with  another  so  as  to  form  a  net-work,  by  which  a  complete  and 
free  communication  is  established  between  them.  As^ain,  when  we  exa- 
mine the  central  parts,  we  find  that  each  lateral  half  is  connected  with 
the  otlier  by  certain  transverse  bands  disposed  along  the  middle  line,  and 
which  are  termed  commissures;  on  this  union  and  connexion  between  the 
different  parts  of  the  nervous  system,  by  which  they  become  intimately 
blended  at  their  periphery,  as  well  as  towards  the  centce>  the  individua- 
lity of  the  animal  essentially  depends.(/) 

From  this,  in  general,  equal  division  or  distribution  of  similar  bone9» 
muscles,  cellular  tissue,  nerves,  and  parts,  and  the  certainty  or  probability 
of  each  half  resembling  the  other,  it  follows,  that  with  a  very  ^w  excep- 
tions, a  knowledge  of  the  several  bones  and  some  organs  and  parts  upon 
one  side,  and  of  the  injuries  which  affect  them,  and  the  appropriate  reme- 

(t)  1  Bost  183;  3  id.  299;  EL  Blum.  SSi  (Q  2  Homer,  Aoftt  327;  Jackson,  Prin- 
and  Park,  Inq.,  &c  o5  to  37.  Med.  29.  ' 

(A)  1  Bost.  183;  2  Homeiv  Anat  146. 
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dies,  will  equally  apply  to  the  bones  and  or&ans  of  the  other  side,  ex-  chap,  il 
cepting  that  for  the  purpose  of  prehension  in  Uie  hands  and  expansion  of  H.  Tkb 
the  feet,(m)  the  bones  and  muscles  are  framed  and  turned  in  opposite  ^^'''^' 
direction9.(n)  Hence  also  it  is  that  one  side  of  the  frame  may  be  para-  *^,JJr 
lyzed  and  the  other  not.  2cc 

But  this  is  not  universally  so  as  respects  the  visceraunder  the  surface;  ■■ 

thus  the  lung  on  one  side  of  the  thorax  is  larger  than  on  the  other,  and 
the  heart  is  more  on  the  left  side,  and  the  liver  and  other  viscera  of  the 
abdomen  are  not  by  any  means  equally  distributed  in  each  half  of  tlie 
frame.  We  shall  find  that  many  of  the  nerves,  of  which  there  are  usu- 
ally pairs,  actually  cross  from  one  side  to  the  other. 


In  order  to  assist  in  ascertaining  the  exact  local  situations  and  state  of  Divmoaa. 
a  particular  organ  or  part  that  is  supposed  to  be  diseased  or  injured,  so  -j^***^ 
as  to  apply  appropriate  remedies,  it  has  long  been  the  usage  of  medical  **■•***"•• 
practitioners  to  divide  many  external  parts  ot  the  human  frame,  and  espe- 
cially the  thorax  or  chest,  and  the  abdomen,  into  certain  parts,  techni- 
cally called  Regions,  by  certain  arbitrary  and  ideal  lines  and  cross  lines 
constituting  compartments  and  divisions;  and  by  long  practice  and  obser- 
vation these  have  been  rendered  so  exact  and  certain,  that  it  is  considered 
that  any  able  physician  or  surgeon  may  thereby  so  accurately  know  what 
particular  organ,  or  part  of  an  organ>is  under  any  particular  point  on  the 
surface,  as  to  be  able  with  a  stiletto,  or  other  small  pointed  instrument, 
immediately  to  perforate  and  touch  it  without  the  least  deviation,  and 
also  to  discover,  by  inspection  or  sound,  the  state  of  inflammation  or  of 
other  disease  or  injury. (o)  It  has  been  observed,  that  by  a  proper  ex- 
amination of  parts  of  the  surface  in  these  regions,  the  state  of  certain  dis- 
eases or  injuries  may  be  well  ascertained,  more  especially  in  the  thorax 
and  abdomen.  This  mode  of  discovery  is  technically  termed  ExplorcL" 
Hon  (from  the  verb  eocj^loro,  to  examine.)  In  two  very  valuable  modern 
publications,  these  re^ons,  especially  as  regards  the  chest  and  abdomen*, 
nave  been  explicitly  defined,  and  the  use  ofsuch  exploration  clearly  and 
practically  shown;  but  it  is  to  be  regretted  that  there  is  still  considerable 
discrepancy  amongst  the  writers  upon  the  subject.(/})  Mr.  Bell  has  ri- 
diculed, as  we  have  seen,  the  extension  of  these  fanciful  or  ideal  subdivi- 
sions of  Regions  to  j)ar(s  not  capable  of,  or  at  least  not  requiring,  such 
arrangement,  observing  what  must  be  the  surprise  of  any  well  educated 
young  man  when  he  reads  in  those  books  which  he  must  study,  of  the 
jRegions  of  the  elbow^  or  thumbs  or  forefinger ;{q)  and  if  an  anatomist 
understands  such  things  with  difficulty,  how  distressing  must  they  be  to 
the  student?  But  we  nevertheless  find  the  terms  still  practically  con- 
tinued and  extended  in  very  learned  works,  to  every  minute  part  of  the 
frame,  especially  as  regards  the  muscles,(r)  and  not  confined  to  the  tho- 

(m)  3  Par.  &  Fon.  33.    10  Har^.  State  ta  307;  S.  Cooper,  Diet  tit  Auscultation^ 

Trials,  29.  and  tit  Sounding,  Amer.  Cyclop.  Prac. 

{n\  By  observing  this  law  of  nature,  Med.  tit  Abdomen,  and  id.  tit  AuscuHn- 

muraer  by  another  person,  instead  of  felo  tbn;  1  Dungl.  435  to  437. 

de  se  has  been  detected,  as  by  the  disco-  (p)  See  plate  in  the  excellent  article 

very  ofthe  impression  ofa  bloody  left  hand  by  Dr.  Forbes,  tit  Abdomen,  Cyclop, 

upon  the  kfl  arm  of  the  deceased.    So  Prac.  Med.  S^and  3  Good,  201. 

the  murderer  Patch  was  convicted,  partly  {q)  2  Bell,  Anat.  Introd.  zziv.  xxfc 

by  the  proof  that  the  loaded  pistol  must  ante,  10. 

have  been  fired  by  a  left  handed  person,  (r)  See  Quain,  EL  2d  edit     Table  oT 

and  that  Patch  was  left  handed.  Contents,  xziii.  to  xxF«>  and  pages  ixv  oon- 

is)  See  3  Bell,  Anat  255: 3  Good,  201  text,  239  to  385. . 
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€BAV.  IL  rax  and  abdomen,  but  extended  to  the  epicranial,  palpebral,  nasal,  max- 
n.  Thk    illary,  auricular,  orbital  and  cervical  regions  of  the  head  and  neck,  and 
CoMvo-    gy  jKi  downward  in  every  part  of  the  frame,  and  notwithstanding  Mr. 
H«HT   Hi-  ggipg  observations,  we  have  still  repeated  the  external,  internal,  and 
j^^j^   *    middle  palmar  regiotis  of  the  hand.  Hence,  even  a  practitioner  in  the  law 
'  should  be  acquainted  with  these  regions  so  that  he  may  be  enabled  duly 

to  examine  a  medical  witness.  The  practical  application  of  the  knowledge 
of  regions  will  hereafter  be  more  fully  considered  when  we  describe  the 
various  modes  of  discovering  and  ascertaining  disorders  and  injuries,  and 
plates  will  then  be  given  showing  the  regions  as  described  by  Dr.  Forbes 
and  other  able  physiologists.  («)  But  by  examining  some  of  tlie  refer- 
ences it  will  be  seen  that  the  learned  do  not  altogetner  agree. 

Physiognomists  divide  the/ace  into  three  ideal  divisions  and  term  them 
regions;  the  upper  part  beins;  that  of  the  intellectual  life,  the  middle  the 
moral,  and  the  lower  part  of  the  animal  life;  and  these  are  supposed  to 
be  analogous  to  the  head,  chest,  and  abdomen,  and  are  respectively  in  the 
notions  of  physiognomists  the  seat  of  three  corresponding  classes  of  facul- 
ties.(/)  Whilst  the  Phrenologists,  more  properly  cranioscopists,  divide 
the  entire  skull  into^Iue  regions,{u\  The  utility,  if  any,  of  these  latter 
divisions,  will  be  better  considerea  hereafter  when  examining  the  head 
and  its  parts;  they  are  here  merely  mentioned  to  show  the  entire  outline 
of  the  different  divisions. 

Vrogrenof  It  is  here  important  to  notice  two  laws  of  organized  nature,  termed  by 
powth  M.  Serres,  Zoo^nie,  which  not  only  regulate  the  original  formation  of 
from  the  i\iQ  organs,  or  different  parts,  but  also  in  case  of  loss  or  injury,  as  of  frac- 
^"'^toS'  t'*''®<^^"^s  or  muscles,  the  manner  in  which  they  are  reproduced,  M. 
^^Ij^  Serres  states,  that  these  laws  are  two  in  number,  and  are  to  be  denomi- 
nated the  laws  of  symmetry,  and  that  of  conjugaison;  the  first  of  these  de- 
signated as  "  le  principe  du  double  developpement  des  organes,"  the  se- 
cond, as  ^'  le  principe  de  leur  reunion."(t')  Unorganized  bodies,  such 
as  crystals,  commence  with  a  central  nucleus,  and  are  enlarged  by  attrac- 
tion and  the  deposition  of  layers  on  its  surface,  and,  therefore,  grow  from 
the  centre  to  the  circumference.  But  contrary  to  the  general  supposition, 
it  is  otherwise  in  organized  bodies,  which  increase  and  enlarge  from  the 
circumfei'e72ce  to  the  centre,  and  not  by  any  law  of  attraction,  and  the  out- 
ward lorm  is  as  it  were  sketched  concurrently  with  the  production  of  the 
inner  parts,  and,  indeed,  is  completed  before  many  of  them  have  made 
much  progress  in  their  development;(x)  whilst,  on  the  contrary,  diseases 
grow,  or  have  a  tendency  from  the  centre  to  the  surface.(2/)  Each  organ 
of  the  animal  function  is  in  the  first  instance  double,  its  parts  being  placed 
laterally  with  regard  to  one  another;  but  as  the  process  of  nutrition  ad- 
vances, they  gradually  thicken  and  enlarge,  and  approach  and  unite,  so  as 
to  form  organs,  usually  termed  single,  from  their  appearance  on  exami- 
nation after  their  growth  has  been  completed. (2)  The  process  of  ossifica- 
tion, for  instance,  proceeds  from  the  circumference  towards  the  centre. 
Thus  the  lateral  parts  of  the  cranial  bones  are  formed  first,  and  their 
extension  proceeds  from  the  sides,  beginning  at  the  prominent  parts 


(«)  See  the  plate  Cyclop.  Pnic.  Med.  aux  Vertebr^s^  and  see  extracts,  3  Bost 

2,  3,  and  see  description  of  the  Regions  297  to  303.. 

of  the  abdomen,  3  Bell,  Anat.  255;  'Hop-  (^)  x  Dunglison,  Phy,  6. 

(0  3  Bost  Phv.  220.  (y)  ^^^  instances  and  exceptions,  S. 

(u)  Spurzheim.  Coop.  Diet,  tit  Ulceration. 

(v)  Serres,  Anatomic  Compar^e,  du  (^)  Id.  ibid,  and  EL  Blum;  53?  iBort. 

cenreau  dans  les  quatre  Classes  des  Anim-  297,  centie  to  the  9urlace« 
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of  the  parietes  and  frontal  bones,  and  then  extends  to  the  central  line.(z)  chap.  n. 
Each  vertebra  of  the  Bpinal  column,  and  therefore  the  whole  pillar  itself,     ir.  Tn 
even  including  the  sacrum,  is  composed  of  two  parts,  which  final  1  y  become,    Compo- 
as  it  were,  soldered  together  along  the  median  line.     In  considering  the  ^'^^^   ^^* 
progress  of  ossification,  M.  Serres  observes,  that  if  we  watch  the  gradual    "J'^*** 

formation  of  the  bones  we  shall  perceive  that  the  external  parts  are  first  

visible,  and  that  the  tn/erior  and  centra/ parts  are  composed  of  productions 
from  these,  and  that  it  is  in  consequence  of  this  progress  of  ossification 
that  the  double  development  of  the  sin«;le  parts  which  compose  the  centre 
of  the  skeleton  is  effected,  and  hence  arises  the  law  of  symmetry,  bj  which, 
with  a  few  exceptions,  the  two  sides  correspond  with  each  other;  and  as 
respects  the  law  of  conjugaison  he  points  out  its  operation  in  the  forma- 
tion of  the  various  cavities,  holes  and  canals  which  are  found  in  the  bones, 
and  which  he  supposes  to  be  produced  bj  a  tmion  of  what  were  originally 
separate  parts,  and  he  concludes,  that  by  the  application  of  these  princi- 
ples what  we  may  consider  as  the  mechanical  process  by  which  the  solid 
frame-work  of  tlie  body  is  progressively  developed  may  be  explained,  and 
the  relation  detected  which  its  component  parts  bear  to  each  other,  (a) 

This  principle  prevails  in  all  cases  and  in  all  parts  of  the  entire  struc- 
ture,(6)  whether  tne  structure  consists  of  a  simple  tube,  as  a  blood  vessel, 
or  a  mascle,  or  a  nerve.  The  course  of  the  intestinal  canal  is  at  first 
marked  out  by  two  flat  bands  running  along  its  entire  length;  these  unite 
in  front,  so  as  to  form  a  groove,  the  margins  of  which  finally  arch  in  and 
complete  the  tube.  In  this  way  the  Trachea  or  wind-pipe,  larynx,  oeso- 
phagus and  aorta  are  formed.  The  same  principle  obtains  also  in  the 
MuMcular  System,  the  lateral  parts  being  produced  before  those  at  the 
middle  line.  The  Nervous  System  in  its  development  obeys  the  same 
law,  and  may  be  said  to  begin  in  its  formation  and  growth  where  it  has 
hitherto  been  thought  to  terminate^  and  vice  versa,  {cj 

It  is  stated  by  several  authors,  that  also  in  Reproductions  of  parts  de- 
stroyed by  laceration  or  ulceration,  the  renovation  is  first  on  the  margins 
of  the  skin,  and  then  the  chasm  is  gradually  filled  up  from  those  mar- 
gins towards  the  centrCf  and  this  is  certainly  so  when  an  ulcer  is  in  a  state 
of  healine.(c/) 

It  has  been  observed  that  these  facts  claim  in  an  especial  manner  the 
anatomist's  attention;  they  point  out  the  marked  line  of  distinction  which 
exists  between  organized  and  unorganized  bodies;  the  latter  being  uni- 
versally admitted  to  be  produced  in  the  first  instance  by  an  aggregation 
of  particles  of  matter  regulated  by  the  laws  of  chemical  attraction,  and 
subsequently  increased  by  a  deposition  of  similar  particles  round  the 
central  nucleus,  and  the  development  and  increase  proceeds  in  a  course 
precisely  the  reverse  of  that  in  organized  matter,  wnere  we  have  seen  it 
begins  at  the  circumference  and  gradually  extends  to  the  centre,  and 
which  must  evidently  be  regulated  by  laws  differing  altogether  from 
those  which  direct  the  formation  of  masses  of  inert  matter,  (e) 

The  appearance  of  monsters,  and  erroneously  supposed  hermaphrodites 
or  other  malformed  children,  and  even  a  hare  lip,  or  fissured  palate,  hat 
been  ascertained  to  be  attributable  to  some  irregularity  in  the  progress 


(z)  [This  b  not  strictly  correct,  as  the        (6)  3  Bost  299. 
wmnnencement  anil  progress  of  onifica-        (^n  3  Bost  300?  Quain's  El.  2d  edit. 

tKm  vary  m  the  different  bones.    1  Horn,  ^n  c  ^^ 

Anat  68  to  71.]  ^^>  "^°~  ^^^3^- 

(a)  M.  Serros,  Anatomie  Compap^e  da        (^  S-  Coop.  Diet  tit  Ulceration. 
Cetveau  dans  lea  quaftre  Classes  des  AnU        (e)  3Bo6tr299;Quais'8£l.2dedit  16^ 

nMizVertebr6siaBdtee3Boet397,299.  88. 
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CHAP.  IL  of  growth  from  the  circumference  to  the  centre,  and  a  want  of  proper 

n.  TfeB    proportions  and  union  between  the  lateral  parts.  (/) 
Coxvo- 

"wBiixI^" .   ^^  ^^  ^®®"  observed,  that  in  the  animal functiom  a  harmony  of  action 
^^^    in  every  organ  or  in  each  half  of  the  organ,  is  indispensable  to  perfection 


when  both  organs  or  sides  act  together,  and  that  if  such  harmony  do  not 
t^onse-  occur.  It  IS  better  for  one  organ  or  one  half  to  act  alone,  (e)  This  cer- 
^^^J^  tainly  appears  true  as  respects  the  eye  and  ear,  and  even  u\e  brain.  But 
tion  in  an  ^^  certainly  does  not  hold  good  in  the  actions  of  the  voluntary  muscles, 
orgwi  or  nor  in  the  operation  of  the  brain  or  spinal  marrow  in  willing  those  actions, 
part  From  the  duplicity  of  the  orsans  it  also  happens  that  one  side  may  cease 

to  act  without  detriment  to  the  functions  of  the  other.  While  in  the  vi- 
tal or  organic  functions  .no  harmony  of  action  is  possible,  and  the  de* 
rangement  of  any  one  part  of  an  organ  generally  afiects  the  whole;  as  an 
obstruction  in  the  colon,  disturbs  the  functions  of  all  the  alimentary  ca- 
nal. And,  at  least,  much  of  the  comfort  of  life  altogether  depends  upon 
an  harmonious  co-operation  of  the  whole  of  the  organs  as  well  as  the 
functions.(A) 

III.  The  Ess&ntial  Properties  and  Vital  Powers^  &o.(t) 

^I'p*"^'  We  have  now  to  consider  the  effect  produced  upon  the  aggregate  of  all 
tel Proper-  y^^  foregoing  materials  when  thus  formed  into  organs  andTunctions,  by 
Y^^o^.  the  Vital  and  other  Properties  and  Powers  with  which  the  living  frame 

cMb  &C.      ^^  endowed. 

j^^  jj^^      Here  the^Sr*^  question  is,  What  is  Life?  or,  in  what  consist  vitality 
defined,      ^""^  ^^^  power  of  resisting  putrefaction  or  decomposition?  This  has  been 
and  the      generally  termed  the  vital  principle^  but,  as  shown  by  Dr.  Bostock,  that 
power  of    term  has  been  used  without  any  definite  or  appropriate  signification,  and 
relisting     seems  rather  calculated  to  mislead  and  to  induce  an  erroneous  supposition 
]>atreftc-  ^  that  it  is  some  unknown  independent  material  agent,  than  to  elacidate.(^) 
J^J^^f^"***'  By  the  term  Life  or  Vitality  is  ^nerally  meant  the  power  t)f  organized 
matter  to  preserve  its  particles  in  such  chemical  relations  as  to  prevent 
other  chemical  relations  from  inducing  disorganization,  to  increase  or  de- 
crease by  internal  appropriation  and  separation,  to  produce  peculiar  mat- 
ters for  its  own  purposes,  to  preserve  in  some  measure  a  temperature  dis- 
tinct from  that  of  the  surrounding  medium,(/)  to  move  certain  parts  of  itself 
sensibly  (as  muscles)  or  insensibly  as  the  capillaries  independently  of  mere 
impulse,  attraction,  or  repulsion.(m)    What  is  it  in  the  human  frame  when 
living  that  prevents  the  decomposition  and  putridity  of  the  materials  which 
we  have  just  considered, and  wtiich  we  know  immediately  ensue  after  death? 
The  answer  has  usually  been,it  is  the  Vital  power,-  but  until  of  late,no  philo- 
sophical definition  of  what  that  power  is,  has  been  given.   Life  is  nothing 
more  than  the  preservation  of  the  body,  which  is  composed  of  materials 
naturally  corruptible,  but  without  the  occurrence  of  corruption.    It  is 
the  opposite  of  putridity.    Vitality  is  that  power  which,  during  life,  op- 
poses the  chemical  affinities  which  would  otherwise  induce  immediate 

(/)  Quain's  £1.  25;  GeofTroy  St.  Hi-  (m)  Thus  the  internal  Thnperaiure  of 

laire,  Philosophie    Anatomique,  vol.  2;  man  is  usually  about  96  or  98  degrees,  and 

Amer.  Cyclop.  Prac.  Med.  tit.  Mephalous,  which  is  also  the  degree  of  heat  of  the 

(g)  El.  Blum.  55,  56.  blood  at  the  centre,  or  under  the  armpitr 

(A)  £1.  Blum.  55,  56;  4  Good,  227;  3  and  termed  bhod  heat,  whilst  (at  least  in 

Host.  176;  Jackson,  Prin.  Med.  313.  £ngland)  at  the  same  time  the  external 

(t)  See  general  divisions  of  the  subject  atmosphere  is  usually  from  50  to  70,  and 

ante,  13.  universally  under  the  temperature  of  man, 

(A)  2  Bost.  148  to  1 52.  2  Boat.  192,  &c.    As  to  JSnimal  Seat  and 

(i)  EL  Blum.  61;  2  Bost.  192.  Thmperaiure,  see  post  Chap,  on  Respira- 
tion. 
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patreTaction.  (f)  The  power  of  the  living  muscle  so  far  exceeds  the  force  chap.  n. 
of  gravity,  that  it  will  readily  raise  the  same  weight  which,  if  tlie  muscle  HI.  ,Thb 
were  dead,  would  break  it  asunder.(in)  Emhtial 

But  Ae  foregoing  observations  afford  no  satisfactory  answer  to  the    ^^!^" 
queation.  In  what  does  the  Vital  power  consist  P    We  may  safely  answer     ''^ 

negatively^  that  it  is  not,  as  has  been  supposed  hj  some,  an  unknown ^— * 

independent  material  agent;  but  that  it  is  to  be  attributed  principally  to 
the  several  consequences  of  respiration,  and  to  the  perpetual  animal  heat 
and  changes  occasioned  by  continued  fresh  inspiration  and  expiration, 
which  introduce  new  wholesome  materials,  and  carry  off  from  the  blood 
those  which  are  noxious,  and  occasion  incessant  motion  and  chanse  in 
every  part  of  the  frame,  and  excite  the  muscles  to  contractility  ana  per- 
petual motion,  thereby  excluding  stagnation,  and  its  usual  incident  pu- 
tridity.(n)  We  say  principally,  because,  according  to  the  conception 
which  we  are  led  to  entertain  of  the  structure  and  power  of  the  living 
body,  it  is  clear  that  every  action  which  it  performs,  produces  some  use^ 
ful  purpose  in  its  economy,  and  is  essential  to  the  perfect  existence  and 
well-beinff  of  the  whole.  But  there  are  some  principal  functions  so  in- 
dispensably essential,  that  a  suspension  of  their  exercise,  even  for  Jive 
minittes^  would  be  fatal,  and  hence  they  naturally  claim  principal  and 
primary  consideration.  Thus  in  ^irticular  it  is  established,  that  of  all 
the  constituents  of  the  body,  the  ^lood,  and  especially  its  red  globules, 
are  the  most  subject  to  decomposition,  and  it  is  accordmgly  on  this  that 
the  air  is  conceived  more  immediately  to  act  in  the processof  respiration, 
by  the  removal  of  superfluous  carbon,  and  introducing  fresh  oxygen,  and 
mereby  carrying  off  the  noxious  parts,  and  introducmg  a  perpetual  re* 
newal  of  wholesome  qualities,  and  occasioning  the  circulation  of  reno* 
vated  blood,  and  also  those  secretions  and  excretions  which  remove  the 
effete  and  noxious  matter.  This  is  one  of  the  principal  preventions  of 
decomposition  and  corruption,  and  the  pnncipal  cause  of  vitality .(o) 

It  has  been  usually  considered,  that  there  are  distinct  orders  of  the  vi- 
tal pK)wers,  according  to  the  variety  of  the  phenomena  bj  which  they  are 
manifested.  These  are  threefold,  1st,  Organic  formation  and  increase; 
2dly,  Motion  in  the  parts  when  formed;  3dly,  Sensation,  from  the  mo- 
tion of  certain  similar  parts.( />)  The  two  specific  powers  that  distinguish 
living  from  dead  matter,  are  spontaneous  motion  and  sensation,-  the  first 
is  confined  entirely  to  the  muscles,  while  the  latter  is  equally  confined  to 
the  brain  and  nerves.  When  a  nerve  is  acted  upon  in  such  a  manner  as 
that  its  appropriate  power  is  excited,  motion  is  not  necessarily  produced, 
nor  any  other  visible  change;  but  the  animal  feels:  on  the  otner  hand, 
there  are  many  cases  in  which  motion  is  produced,  that  is  unattended 
with  sensation;  of  this  kind  are  most  of  the  minute  operations  that  com- 
pose the  internal  functions  (as  the  abdomen,)  of  which,  in  a  state  of  health, 
we  are  perfectly  unconscious,  and  which  are  only  known  to  us  by  their 
effects*  These  two  powers,  therefore,  motion  and  sensation,  although  in 
a  great  number  of  instances  they  are  connected  together,  being  reciprocal- 
ly the  cause  of  each  other,  are  not  however  necessarily  connected,  for  ei- 
ther of  them  may  exist  separately,  ^nd  when  they  are  connected,  it  is  not 
in  any  regular  proportion.  We  conclude,  therefore,  that  it  is  the  office  of 
the  ivervous  Isystem  to  produce  sensation;  but  with  respect  to  the  way  or 
mode  in  which  this  is  accomplished,  or  the  succession  of  changes  by 

(/)  EL  Blum.  28,  n.  {b)  cites  Stahl  and  (n)  2  Bost.  148  to  152;  Jackson's  Prin. 

J.  Junker,  as  to  puirefadum,  and  what  Med.  98,  &c.{  and  post,  46, 47. 

contributes  towards  or  retaids  its  pro-  (o)  2  Bost  148  to  152;  as  to  02:0^  ante, 

gresB;  see  also  Dr.  Turner,  El.  Chem.  578.  26^  note  (//)  and  Quain's  £1.  2d  edit  27. 

(m)  El.  Blunk  281;  1  Horn.  Anat  S81.  (p)  EL  Blum.  29,  30;  Jackson's  Frin. 

lied  11,  &c. 
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CHAP.  IL  which  it  is  immediately  preceded,  we  find  its  knowledge  not  as  yet  to 

m.  Ths   have  been  ascertained,(o^  though  of  late  it  has,  with  great  probabilitj  of 

lEMMwnAL  accuracj,  been  ascribed  to  eieciricity  occasioned  by  the  contact  of  the 

^IJJ'""    nerves  with  the  mmrleaJr) 

''^         Treating  of  the  uses  of  the  Nervous  Stfetem^  and  of  Sensitiveness  and 


Contractility,  Dr.  Bostock  seems  to  admit,  that  they  are  not  essential  to 
mere  vitality,  because,  he  says,  that  without  them  man  would  be  a  mere 
automaton  without  homogeniety  and  destitute  of  consciousness,  from  which 
it  would  be  inferred,  that,  though  sensation  and  contractility  may  be  in- 
dispensable io  perfection,  yet  tmit  life  might  continue  without  them.(9) 

Certiiirpe'     There  are  certun  peculiar  and  extraordinary  powers  and  properties 
«uK»pow-  incident  to  vitality,  which  should  here  be  noticea.    The  first  requisite 
^"^P^ involved  in  the  name  and  notion  of  an  organized  body,  is  a  determinate 
^f^^      form,  designed  for  certain  ends*    That  species,  therefore,  of  the  vital 
powers  is  most  general,  which  produces  the  eenital  and  nutritive  fluids, 
and  prepares  them  for  organic  nature,  and  which  have  been  denominated 
by  Blumenbach  the  Nistis  Formativus,  because  it  is  the  source  of  all 
« generation,  nutrition,  and  reproduction,(/^  and  by  which  power,  lace- 
rated, or  fractured  parts  are  reproduced.(t<; 

Theperpo>  No  pomt  in  phvsiology  is  better  settled  than  that,  although  the  body 
taalchange  remains  apparently  the  same,  yet  its  component  parts,  however  solid,  are 
^P"2|*"d  gubject  to  perpetual  mutation.(a:)  The  component  particles  of  all  the 
^U"^"*,  structures,  even  of  bone  itself,  undergo  a  slow  but  constant  change,  and 
power  of  ^^^  ^  temporary  sojourn,  some  parts  are  taken  away  and  carried  back 
Kstorinp  again  into  tne  circulating  mass,  to  make  way  for  other  new  parts  to  be 
bcerated  deposited  in  their  place.  The  absorbent  vessels  (principally  the  /ym- 
MrtB  or  phatics)  effect  this  purpose,  and  are  subsidiary  to  me  process  of  nutri- 
Jj]jjj"  tion  and  growth5(y)  in  other  words,  the  particles  of  which  the  body  is 
composed  have  a  tendency  to  change;  the  old  ones  are  perpetually  re- 
moved,  while  fresh  matter  is  continually  deposited  in  their  place.(2:;  As 
long  as  life  lasts,  the  fluids  are  subjected  to  a  constant  internal  motion, 
in  which  we  can  trace  evidence  of  an  uninterrupted  separation  of  old 
particles,  and  a  correspondent  admission  of  new  ones;  and  though  the 
form  of  the  body  remains  the  same,  its  component  parts  are  subject  to 
perpetual  mutation.  These  changes  necessaiily  imply  that  the  fluid 
parts  are  constantly  being  converted  into  solid  structures,  to  maintain 
their  growth  and  nutrition,  and,  a^n,  that  the  particles  which  had  for 
some  time  formed  part  of  the  solids,  are  taken  up  by  the  absorbent  ves- 
sels and  carried  back  into  the  current  of  the  circulation,  to  make  way 
for  the  new  matter  about  to  be  deposited  in  their  stead.(a} 

(q)  1  Boat  192,  &C{  and  see  post  as  edit  20,  21;  1  Boat  101,  102;   2  Boat 

to  the  Muaeks  and  cauaes  of  oontraction.  IS2\  id.  99,  423;  aee  post,  under  the  ab- 

(r)  See  post,  44^  45;  and  3  Bost  281.  aotbent  function,  as  to  the  office  of  the 

MM.  Prevost  and  Dumas  on  Muscular  lymphatics. 

Contraction,  there  extracted;  see,  also,  1        (y)  Id.  ibid.;  and  see  5  Good,  168, 176; 

Dunglison,  Phy.  311,  &c.;  and  1  Uon.er,  £1.  Blum.  382,  383;  2  Bell's  Anat.  S36 

Anat.381.  to  343;   Cooper,  Diet  tit.   Absoiption; 

(a)  1  Boat  207.  Amer.  Cyclop.  Prac.  Med.  tit  Abaorp- 

(t)  £t.  Blum.  29,  62.    By  thia  power  tion.    But  note,  it  ia  conaidered  that  the 

we  know  that  the  clawa  and  paita  of  lob-  brain,  the  apinal  chord,  and  the  organa  of 

lAtn  and  csabs  are  reproduced,  and  paita  sense,  undergo  leaa  of  this  exchange  of 

of  worma^  when  separated,  will  reunite,  particles  than  other  parts.    2  Bost.  431, 

3  Boat  53.  note. 

(tt)  See  1  Boat  99;  post,  as  to  bonea;        («)  Crawford  on  Animal  Heat,  150;  2* 

3  Boat  271.  Boat  99. 

ix)  Quain'a  Elem.   Intioduc  18;  2d        (a)  2  DttDglisoi^  165|  &c. 
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This  renovating  power  extends  to  the  bones  as  well  as  to  every  other  chap.  n. 
part;(6)  and  it  has  been  observed,  that  we  have  reason  to  suppose,  that,    UL  Tas 
every  portion  of  bone,  like  every  other  organized  part,  is  connected  both  EisiKnia 
with  the  arterial  and  the  absorbent  systems,  and  that,  in  process  of  time,    P"<*"*- 
each  particle  is  removed,  and  fresh  ones  deposite(^  in  their  place.    This      ^^ 


gradual  exchange  of  old  for  new  matter,  is  proved  by  the  phenomena 
which  attend  the  growth  of  bone.  A  solid  organized  body  cannot  grow 
by  the  distension  of  its  parts,  or  by  the  accretion  of  new  matter  to  its  ex- 
ternal surface,  but  by  the  gradual  remodelling  of  the  whole.  If  the  96- 
.creting  vessels  be  supposed  to  act  more  powerfully  than  flie  absorbents^ 
the  new  matter  is  eitner  conveyed  more  rapidly  or  in  greater  quantity 
than  the  old  matter  is  removed,  so  that  the  bulk  of  the  whole  is  ultimate- 
ly increased,  and  yet  the  operation  is  effected  so  gradually,  that  the  ge- 
neral form  of  the  bone,  and  the  relation  of  its  different  parts  to  each  other, 
are  not  materially  altered. (c)  Hence  it  has  been  observed,  that  a  bone 
itself  exhibits  very  unequivocal  marks  of  vitality, {cl) 

This  renovating  power  also  extends  to  the  Nerves,  whidh  are  not  only 
repaired  but  even  reproduced;  and  after  a  nerve  has  been  completely  eft- 
tided,  and  its  functions  totally  suspended,  it  has  been  known  gradually 
to  resume  its  power,  and  the  ends  were  found  to  be  connected  by  the 
formation  of  a  new  substance.(6) 

Dr.  Roget  has  written  a  beautiful  article  upon  •^ge,  in  which  he  has 
ably  illustrated  this  doctrine,  and  stated,  that  doubts  may  very  reasona- 
bly be  entertained  as  to  the  identity  of  any  part  of  the  body,  at  different 
epochs  of  its  existence.  A  period  of  seven  or  eight  years  was  assigned  by 
the  ancients  as  the  time  required  for  this  entire  change  cfaU  the  maten- 
dsofthe  system;  but  Dr.  Uoget  observes,  that  modem  researches,  which 
show  us  the  much  more  speedy  reparation  of  injured  parts,  and  the  rapid 
renewal  of  the  substance  of  bones  that  have  been  tinged  by  madder  ^ven 
to  animals  with  their  food,  render  it  extremely  probable  that  a  complete 
renovation  takes  place  in  a  much  shorter  period.(/) 

This  constant  motion  and  renewal  of  new  materials,  partiy  composed 
of  or  influenced  by  the  powerful  antiputrescent  gastric  juice  associated 
with  the  animal  heat,  unquestionably  tend  to  prevent  the  decomposition 
and  putridity  that  would  otherwise  ensue,  and  contributes  to  the  ouration 
of  vitality.(g') 

Sdf'Odjustmmt  is  also  an  important  feature  in  the  animal  economy,  Self-Ad* 
and  one  which  materially  affects  its  operations  and  reg;ulates  its  motions,  justment 
which  have  been  characterized  by  the  term  Self'Adjustment.{Ji\  Ex- 
nosed  as  the  body  is  at  all  times  to  a  variety  of  external  asents,  differing 
irom  each  other  both  in  their  direct  and  their  indirect  enect,  it  was  ne- 
cessary that  there  should  be  some  kind  of  corresponding  chan^  in  the 
machine,  to  prevent  the  irregularities  that  might  otherwise  anse  in  its 
action.  Now,  we  ^11  find,  that  the  different  vital  functions  are  so 
adapted  to  each  other,  that  their  respective  defects  or  excesses  are  com- 
pensated by  the  extraordinary  action  of  some  other  function,  and  which 
18  the  necessary  result  of  tne  previous  irregularity.  It  was  from  ob- 
serving a  number  of  examples  oi  tins  kind,  that  a  patholo^cal  hypothesis 
was  formed,  which  has  long  been  a  favourite  doctrine  of  the  scnools  of 
medicine,  according  to  which  all  these  trains  of  action  are  referred  to  the 

(&)  1  Bast  101  to  105.  (/)  Cyclop.  Med.  Pmc.  tit.  Age,  ZS-^ 

{e\  1  Bost.  101, 105,  259,  360.  Amer.  Cyclop.  Prac.  Med.  tit  ^ge9. 
Id)  Id.  ibid.;  Conven.  Aninud  Econ.        (f)  Ante,  40,  41$  post,  46,  47. 
lU.  (2)  2  Boirt.  147. 

(e)  1  Bost  360. 
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CBAP.  u.  operation  of  a  specific  principle,  which  has  been  named  the  vis  mediea" 

UL  Tn   trix  naturm,  but  upon  which  Dr.  Bostock  has  judiciously  observed,  that 

EuxHTZAL  there  is  no  foundation  for  this  mode  of  reasoning,  as  these  trains^  of  ac- 

Pbopib-    ^^jj  ^^^  Y)e  referred  to  no  one  physical  principle,  and  only  agree  in  their 

^^      final  cause.    They  resemble  each  other  only  in  exhibiting  examples  of 

■  the  admirable  order  which  pervades  all  parts  of  the  universe,  and  which 

we  observe  as  well  in  the  inanimate  as  in  the  animated  parts  of  the  uni- 

verse.(t) 

Reac&n.  ReacUon.  There  is  also  another  peculiar  operation  confined  to  the 
living  body,  and  which  tends  to  preserve  the  machine  in  its  proper  or- 
der, and  to  regulate  its  motion,  which  has  been  styled  Reaction,  This 
more  nearly  approaches  to  what  may  be  regarded  as  a  specific  princi|)le, 
and  may,  perhaps,  be  considered  as  a  mode  of  self-aajustment,  which 
operates  in  ail  cases  upon  the  same  substances,  and  by  the  intervention 
of  the  same  functions.  If  the  action  of  a  vital  part  be  by  any  cause  di- 
minished, provided  the  defect  be  within  certsun  limits  only,  uie  diminu- 
tion of  action  becomes  the  immediate  cause  of  an  increase  of  power  in 
the  part  bv  which  it  is  enabled  to  overcome  the  obstacle,  and  restore  the 
balance  of  the  system.  This  capacity  of  reaction  appears  to  reside  as 
well  in  the  contractile  as  in  the  sensitive  parts,  and  is  one  of  the  most 
efficient  means  which  is  employed  by  the  Pnysician  for  restoring  the  func- 
tions to  their  state  of  healthy  action,  when  this  has,  by  any  means,  be- 
come deranged.(i) 

Seamdfyt  ,  Secondly,  One  of  the  principal  vital  powers  is,  as  we  have  seen.  Motion^ 
The  power  in  parts  already  formed,  and  which  have  been  divided  into  common,  af- 
^1*^^  fecting  every  part  of  membrane  throu^out  the  frame,  and  proper,  which 
^JlJ^^  affects  onlyiMu*ticular  orsgns  for  the  purpose  of  peculiar  and  anomalous 
^'  motions.  Tne  motions  iJTecting  the  membranes  of  the  whole  frame  are 
contractility  or  irritability.  Some  have  supposed  that  mere  contraetiHty 
is  characterized  by  a  simple  and  not  very  perceptible  effort  of  the  mem- 
brane to  contract  upon  its  contents,  especially  upon  its  source  of  moisture, 
the  serous  vapour,  and  to  propel  tiiis  mto  the  lymphatic  system.  Irrita* 
hility  (more  properly  muscular  contractility)  is  a  condition  peculiar  to  the 
muscles,  and  it  is  marked  by  an  oscillatory  or  tremulous  motion  distin- 
guished from  simple  contraction,  both  by  occurring  far  more  easily  on  the 
application  of  any  strong  stimulus,  and  by  being  attended  with  a  much 
more  considerable  contraction.(/)  The  contractility  of  membrane  is  the 
chief  cause  of  strength,  health,  and  beauty,  since  upon  it  depends  the  vi- 
tal elasticity  and  fulness,  and  indeed  the  tone  of  parts,  for,  by  its  means, 
the  membrane,  to  mention  one,  only,  of  its  functions,  absorbs  during 
health,  the  serous  fluid,  like  a  sponge,  and  propels  it  into  the  lymphatic 
vessels.  In  disease,  on  the  contrary,  hai^n^  lost  its  tone,  it  is  filled  with 
water,  giving  rise  to  oedema,  or  wateiy  effusion.  Hence,  after  death,  even 
in  young  su^ects,  full  of  juices,  the  Imck,  loins,  and  buttocks,  having  for 
some  time  lost  their  vital  tone,  are,  if  the  body  be  horizontally  plac^  on 
the  back,  depressed  and  flattened  by  the  superincumbent  weight,  and 
therefore  this  appearance  may  be  regarded  in  cases  otherwise  doubtful, 
as  one  of  the  inmsputable  signs  of  death.(m)  The  various  internal  mo- 
tions, contractions,  and  elongations  of  the  membrane  also  contribute,  of 
themselves,  to  resist  decomposition  and  putridity. 

(0  3  Boat  145,  146.  (m)  £1.  Blum.  4  edit  27  to  37,  and  see 

(A)  3  Best  145, 146;  see  abo  Jackson,  1  Bell's  Anat.  chap.  ix.  of  the  Muacular 

Prin.  Med.  604,  605.  Power,  378$  Jackson,  Prin.  Ued.  266. 
(0  2  DungUson,  503  to  505. 
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But  the  precise  cause  or  causes  of  muscular  contraction  appear  as  yet  chap,  il 
unascertained,  at  least  with  any  satisfactory  degree  of  certainty.    Dr.   ni.  Tob 
Bostock  observes,  that  two  distinct  questions  here  present  themselves:  ^aBiHTiAif 
finU  what  is  the  efficient  cause  of  the  contraction  of  the  fibre,  or  by  what     ^JJ[|!*" 
physical  cause  is  it  produced?  and,  secondly,  what  is  the  cause  of  con-       ^^ 
tractility,  or  that  property  of  the  fibre  which  produces  contraction?  That  — — 
learned  physiologist  remarks,  that  both  these  questions  are  highly  inte-  What  b the 
resting,  but  that  they  unfortunately  are  both  ot  them  of  very  dS&cult  so-  «*>■«  of 
ltttion.(n)    Many  physiologists  of  the  first  eminence  have,  of  late,  endea-  ""^?J? 
voured  to  account  for  the  cause  of  contractility,  by  insisting  that  it  is  at-  JJ? 
tributable  to  the  natural  attraction  of  the  fibres  to  each  other;  others  call    ggg^jj^ 
it  the  attraction  oflife^  and  others  term  it  as  an  attraction  depending  upon  elet^kl^ 
the  operation  of  the  vit^  principle.    But  Dr.  Bostock  shows  that  mough  by  theooiv- 
we  admit  the  truth  that  during  life  there  exists  such  attraction,  yet  that  tact  of  the 
it  affords  no  explanation  of  the  cause  of  contractility;  and  he  concludes  nerves  and 
that,  in  the  present  state  of  our  knowledge,  contractility  ought  to  be  re-  muacJea, 
garded  as  tue  unknown  cause  of  known  effects,  as  a  quality  attached  to  a 
peculiar  species  of  matter  possessed  of  properties  peculiar  to  itself,  and 
which  we  are  not  able  to  refer  to  any  general  princ]ple.(o)    Of  late  we 
have  seen  that  the  contractility  of  the  muscles  has  been  ascribed  by  some 
to  electricity,  occasioned  by  the  nerves  coming  in  contact  with  the  mus- 
cles, which  causes  contraction,  and  which  again  is  controlled  by  the  will, 
and  there  seems  to  be  strong  ground  to  expect  that  farther  experiments 
mayestaUish  this  position.(/») 

The  third  vitalpower  is  Sensation  or  Sensibility ,  or,  more  properly,  TMrdfyf 
SensUiveness.     This,  it  is  laid  down,  is  peculiar  to  the  nervous  meduua  Sensation, 
communication  from  the  sensorium.    It  bears  the  titie  of  vis  nervse,  and  SensUiv^ 
is  the  cause  oi perception  in  the  mind  when  irritation  (and,  consequently,  ^^^Jlsj: 
contractility)  is  excited  in  parts  to  wWch  it  is  distributed.(9)    Sir  Eve-  J^"**^*** 
rard  Home  has  considered  that  tiie  brain  is  composed  of  small  globules 
connected  together  by  a  peculiar  ^atinous  substance,  which  he  c<mceives 
constitute  a  very  important  part  m  the  animal  economy,  and  he  even  in- 
sists that  there  can  he  no  doubt  that  the  communication  of  sensation  and 
volition  more  or  less  depends  upon  it,  and  he  even  regaras  it  as  the  very 
essence  of  life.(r)    Dr.  Bostock  observes,  that,  with  respect  to  the  rela- 
tion which  the  oifferent  parts  bear  to  each  other,  it  has  been  generally  sup- 
posed that  the  brain  is  the  centre  of  the  Nervous  System,  or  is  that  part 
to  which  all  the  others  are  subservient,  and  that  the  Nerves  receive  im- 
pressions from  external  objects,  and  transmit  these  impressions  to  the 
Brain,  where  they  become  sensible  to  the  JMRnd,  constituting  Perceptions; 
and  that  view  of  the  subject  is,  in  the  main,  correct,  although  the  experi- 
ments and  discoveries  of  the  modem  anatomists  have  led  to  some  modifi- 
cation; but  that  all  questions  respecting  the  action  of  the  Nervous  Sys^ 
tern  are  involved  in  much  obscurity,  and  which,  in  some  measure,  at- 
taches to  the  nature  of  the  subject.(^)  The  present  doctrine  is,  that  how- 
ever essential  sensation  may  be  to  uie  Perfection  of  Man,  vet  that  the 
Nervous  System  is  not  necessary  for  the  mere  continuance  oi  animal  life, 
though  it  is  indispensable  as  regards  the  functions  of  Organic  Life^  name- 
ly, respiration,  circulation,  ctigestion,  &c.(/) 

(ft)  1  BoBt.  125.  also  Dr.  Dungliaon,  Human  Pbynology, 

(o)  1  Best.  132  to  135.  1,  page  313  to  316;  and  Jackson,  Pnn. 

(p)  Prevoat  and  Duinas's  Hjrpothens  Med.  117. 

of  Muscular  Contraction,  and  see  3  Host.        (9)  El.  Blum.  30;  1  Boat.  192. 

281;  and  see  1  Boat.  167,  as  to  Eledridty        Ir)  Cited  in  1  Boat.  187. 

being  the  cause  of  contractility,  ante,  42,        («)  1  Boat.  193, 194. 

»ote  (r,)  and  post,  aa  to  the  mseks,-  see       (f)  1  Boat.  268,  note;  195,  note. 
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GHAP.  n.      Most  of  these  modes  of  vital  energy,  though  necessarily  distinsaished 

m.  Tin   into  orders^  are  intimately  connected,  the  membrane  forming  the  basis  of 

Embstiak  go  many  organs,  and  the  seat  of  their  contractibility  is  interwoven  alsD 

^•""^    with  the  irritable  muscular  fibres  and  the  sensible  nerves. 

^^  Vitality  exists  as  well  in  the  fluids  as  in  the  solids,  or  at  least  in  the 

Blood,  though  the  incorruptibility  of  the  latter  during  life  might  be  attri- 


thete  Tiuii  ^^^'l**)  Indeed,  it  has  been  truly  observed  by  a  most  able  commentator, 
t  Harvey's  doctrine  of  the  life  of  the  Blood  is  the  best  established 


^t****?^  butable  to  the  perpetual  changes  which  it  undergoes,  especially  in  respira- 
tbew  vitd  ^/'^  ^-^"^  -  ^'-  ^       ---'--  -•-         -»  »-  -  -•-»  ^~*— 

and    other  ™t 

powen.      doctrine  of  modem  physiol(^.(2r) 

As  these  changes  during  lue  necessarily  imply  that  the  fluid  parts  are 
constantlj^  being  converted  into  solid  structures  to  maintain  their  growth 
and  nutrition,  and,  again,  that  the  particles  which  had  for  some  time  formed 
part  of  the  solids,  are  taken  up  by  the  absorbent  vessels  and  carried  back 
mto  the  current  of  the  circulation,  to  make  way  for  the  new  matter  about 
to  be  deposited  in  their  stead,  it  follows  that  the  ultimate  constituents  of 
the  solids  and  fluids  are  identical,  else  this  ceaseless  conversion  of  the 
one  into  the  other  could  not  take  place,  the  only  difference  between  them 
being  as  to  their  mode  of  composition  or  aggregation,  {if) 

It  seems,  therefore,  to  be. considered,  that  tlie  vital  power  of  resisting 
putrefaction  is  principally  attributable  to  respiration,  and  the  circulation 
of  the  blood  ana  incessant  motion  of  tiie  parts,  which  prevent  stagnation 
and  inertness,  which  are  the  preliminaries  to  putrefaction;  and,  according 
to  the  experiments  of  Mr.  Brodie,  Dr.  Philip,  and  the  opinion  of  Soem- 
mering, Dr.  Bostock,  and  others,  the  nervous  svstem  is  not  necessary  to 
the  mere  continuance  of  animal  life,  thou^  without  its  due  exercise,  man 
would  be  a  mere  automaton.(z)  It  is,  however,  admitted  by  the  ablest 
writers,  that,  beyond  this  truth,  the  essential  nature  of  life  is  still  an  im- 
penetrable mystery,  and  no  more  a  suMect  for  philosophical  inquiry  than 
the  essential  nature  of  Attraction  or  of  its  counteractor,  Heat;  but  that 
life  never  originates,  but  began  at  the  creation,  and  is  communicated  to 
assimilated  matter,  and  propagated  from  parent  to  offspring.(a) 

According  to  Mr.  Lawrence,  organized  differs  from  unorganized  matter 
merely  by  the  addition  of  certain  properties  which  are  called  vital,  as  sen- 
Mility,  (more  properly  sensitiveness,)  and  irritMlity,  (more  properly 
contractibtv.)  Masses  of  matter,  endowed  with  ihese  properties,  become 
organs,  and  systems  of  organs  constitute  an  animal  frame,  and  execute 
distinct  sets  of  Purposes  or  Functions,  Life  is  the  assemblage  of  all  the 
Jimctions,  and  the  general  result  of  their  exercise.(6)  Some  authors  have 
therefore  indulged  in  fanciful  illustrations;  thus,  the  human  frame  has 
been  compared  to  a  musiccd  instrument,  (as  a  barrel  organ,)  possessing 
a  systematic  arrangement  of  parts  played  upon  by  peculiar  powers,  ana 
executing  particular  pieces  or  purposes;  life  is  the  munc  produced  hj  the 
general  assemblage  or  result  of  the  harmonious  action.  So  long  as  either 
WB  vital  or  the  mechanical  instrument  is  duly  wound  up  by  a  regular 
supply  of  food,  or  of  the  winch,  so  long  the  music  will  continue;  but 
both  are  worn  out  by  their  own  actions,  and  when  the  machine  will  no 

(tf)  EL  Blum.  31, 61,  62;  2  Dunglison,  precisely  the  reverse  of  that  in  which  it 

Phy.  52,  50r.  was  formed,  and  this  process  can  only  be 

(;i;}  See^  note  of  Mr.  C.  Bell,  1  Bell's  effected  by  the  absorbent  system.     Ante^ 

Anat  511,  in  which  he  denies  the  doubt  42,  44. 

as  to  the  vitality  of  the  blood,  in  1  Bell,  (z)  1  Bost  268,  note. 

518, 519;  see  also  2  Good,  42.  (a)  El.  Blum.  4th  edit  64, 65,  and  510; 

(v)  1  Bost  101  to  105,  every  part  of  1  Bost.  192, 194. 

thebody  is  probably  removed  in  process  (5)  Lawrence,  Introduction  to  Compa- 

of  time,  poitide  by  particle,  in  a  manner  rative  Anatomy  and  Physiology^  120. 
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longer  work,  the  life  has  the  same  close  as  the  music.(c)    Akenside,  cbap.u. 
vhen  speaking  of  seventy  years  as  the  ordinary  duration  of  the  life  of  HI.  Tn 
man,  adopts  the  same  comparative  idea  of  a  musical  instrument,  ob-  £MurnA& 
serving,  "  Strange  that  a  hai*p  of  thousand  strings  should  keep  in  tune    P**^"*" 
80  long."    There  are  other  instances  of  similar  illustration,  but  as  they      ^f* 
do  not  lead  to  any  advantajgeous  practical  result,  we  think  it  ineipedient  ■      ■ 

to  enumerate  them.  The  ima^nations  of  the  roost  sensible  writers  have 
induced  them  frequently  to  introduce  similar  fanciful  illustrations^  thus, 
in  a  recent  valuable  work,  tlie  author,  not  content  with  fully  describing 
the  parts  of  the  kuman  ear,  insists,  that  it  resembles  a  splendid  edifice 
with  portals,  ante  cfiamber,  and  presence  chamber,  witli  numerous  ser- 
vants, valets,  and  secretaries,  progressively  ushering  in,  or  introducing 
the  visiters  {sounds,)  but  without  attempting  to  draw  from  such  illus- 
trations any  anatomical  or  philosophical  result.(c/] 

Dr.  Bostock,  after  statmg  the  various  doctiines  and  opinions  upon 
Filality,  thus  concludes:  *'  I  conceive  that  the  present  state  of  our  know- 
ledge (foes  not  admit  of  our  giving  a  satisfactory  answer  to  the  question 
in  what  it  consists,  but,  that,  so  far  as  we  are  able  to  understand  it,  I 
think  it  is  very  evident,  that  it  depends  upon  no  single  cause  or  principle, 
but  upon  the  conjoined  operation  of  many  actions,  which,  together,  con- 
stitute life,  or  by  the  operation  of  which  the  living  differs  from  the  dead 
animal.  The  regular  supply  of  fresh  material,  as  furnished  by  the  Di- 
gestive oi^gans,(e)  and  the  removal  of  various  secretions  and  excretions, 
and  io^lly^  the  abstraction  by  the  lungs  of  the  superfluous  carbon  and 
water,  e&cts  which  depend  upon  the  united  agency,  of  both  chemical, 
mechanical  and  vital  actions,  are  among  the  various  causes  which  pro- 
bably all  contribute  to  the  ultimate  object."(/) 

Fourthly^  The  Terrestrial  or  Animal  Mnd,  or,  in  other  words,  the  I^mrthly, 
Mental  Faculties  or  intellectual  principle,  forms,  as  we  have  seen,  the  '^  *••"• 
fourth  principal  division,  and  is,  perhaps,  the  most  interesting  but  most  ^   I^>c*u- 
difficult  of  ttie  whole.(|f)    The  mind  is  intimately  connected  with  the    *** 
body,  and  developes,  by  exercise  and  education,  various  kinds  of  mental 
faculties.    The    sensibility  of  the  nerves,  mentioned  amon^  the  vital 
powers,  constitutes  the  medium  which  propagates  the  impressions  of  sti- 
muli upon  sensible  parts,  and  especially  upon  the  oigans  of  external 
sense,  (namely,  of  sifht,  hearing,  smelling,  taste,  and  touch,)  to  the  sen- 
sorial portion  of  the  brain  in  such  a  manner  that  they  are  perceived  by 
the  mind.    The  mental  or  intellectual  faculties  are,  perception,  attention, 
memory^  comparison,  imagination,  abstraction,  reason,  and  judgment, 
and  the  full  combination  of  these  constitute  the  entire  Intellectual  Facuh 
ty>(fi)    Besides  these,  there  is  another  order  relating  to  Appetency,  and 
whicn  consists  of  desires  and  in^ersions^  and  the  faculty  which  selects  out 
of  many  desires  and  aversions,  and  can  at  pleasure  determine  to  perform 
functions  of  the  body  for  certtun  purposes,  and  is  denominated  volition. 

Dr.  Bostock  observes,  that,  although  the  intellectual  function  is  a  less 
direct  object  of  physiology  than  the  uree  prior  requisites  of  the  perfect 
living  system,  yet  many  of  them  are  so  closely  connected  with  pnysical 
chances  of  the  body,  as  to  require  some  degree  of  notice  in  a  system 
whicn  professes  to  give  a  complete  view  of  the  animal  economy.  These, 
althou^  intimately,  and,  as  it  would  appear,  necessarily  connected  with 
the  nervous  system,  are,  at  the  same  time,  so  different  in  their  phenomena 
and  their  characters  from  any  of  the  properties  of  matter,  that  he  con- 

(e)  4  Good,l&  Ig)  EL  Blum.  40  to  50,  65  to  80t  4 

(d)  See  Quain,  EL  Introd.  2d  ed.  5, 6.  Good,  32  to  47;  1  Dungl.  230  to  281$ 

(c)  Induding  that  powerful  anti-pa-  see  division,  ante,  13. 
treicen^  the  gagtrtcjuiet^  and  the  pan-        (A)  4  Good,  42^  &c«s  Jackson,  Pxin» 

cieatie  JQtce  and  bile.  .lted»  ITTa  &c. 

(/}  8  Bort.  152. 
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CHAP.  n.  cdves,  we  are  warranted  in  the  conclusion  that  they  originate  from  an 

in.  ToB    essentially  different  source,  and  are  of  an  essentially  different  nature. 
Bmbrtial  Whatever,  hypothesis,  however,  we  may  adopt  upon  me  subject,  it  is  ob- 

pBonm^   vious,  that  they  possess  the  power  of  acting  upon  matter,  and  that  they 
^^^      exercise  a  very  extensive  influence  over  the  animal  body,  and  as  far  as 

'  this  influence  extends,  it  is  necessary,  in  a  treatise  on  Physiology  and 

Pathology,  to  investigate  its  nature  and  to  trace  its  effects.  Among 
these  intellectual  operations,  which  possess  a  decided  action  upon  the 
corporeal  frame,  we  must  place  the  Passions,  and,  in  the  same  class,  we 
may  regard  that  compound  of  mental  and  physical  influences,  from  which 
results  what  we  call  jTemperament  and  Character.{i)  We  hence  proceed 
to  functions  of  a  more  purely  irUdlectual  kind,  wnich,  as  they  recede 
from  the  corporeal  and  advance  towards  the  mental  part  of  our  frame, 
are  less  withm  our  province,  and  belong  more  to  the  moralist  or  the  me- 
tfxphysidanjjc)  but  which,  in  connexion  with  the  melancholy  disease, 
Insanity,  are  parts  of  physical  inquiry. 

The  jBrain  is  libw  generally  allowed  to  be  the  organ  of  the  Mind,  and 
the  powers  of  the  latter  have  been  generally  supposed  to  depend  upon  its 
dimension  and  construction.(/)  Farther,  the  ablest  divines  and  metaphy- 
sical writers  agree  that  every  sentiment  and  propensity  is  given  us  for 
a  good  purpose,  and  that  it  is  only  when  one  or  more  is  excessive,  or  de- 
fective, or  too  much  or  too  little  excited,  by  external  circumstances,  or 
by  disease,  that  error  occurs.(m)  This  is  a  mere  outline  of  the  mental 
fiiCttlties,  which,  with  their  influence  on  the  fluids,  the  solids,  and  the  vi- 
tal pewers,  and' consequently  on  health  and  happiness,  will  be  more  fully 
considered.  We  may,  however,  be  allowed  here  to  observe,  that  physi- 
ologists and  pathologists,  because  they  have  not  been  able  to  prove  to  their 
own  satisfaction,  the  essential  cause  of  the  intellectual  mental  faculties 
m  connexion  with  the  perceptible  oi^ans  of  external  sense,  appear  to 
have  too  much  neglected  the  mvestigation  of  the  subject,  with  a  view  to 
ascertain  how  far,  by  mental  exercise  or  other  pathological  means,  these 
faculties  may  be  improved,  or  how  alleviated,  or  cured,  in  various 
branches  of  mental  aoerration.  It  is  admitted,  that  delirium  may  arise 
from  actual  disease  of  the  brain,  but  it  has  been  supposed  that  insanity  is 
not  at  least  to  be  discovered  to  be  attributable  to  any  such  cause;  but  when 
we  know  the  innumerable  sufferings  of  the  mind,  connected  with  bodily 
defects,  or  attributable  to  external  causes,  which  may  be  mitigated  by 
kindness  or  by  medicine,  it  becomes  a  distinct  system  of  pathology,  appli- 
cable to  mental  sufferings,  and  is  a  subject  of  most  interesting  inquiry  .(t<) 
But  our  law  «eems,  Gke  our  physicifms,  to  have  shunned  inquiry  into 
these  subjects,  as  if  beyond  any  useful  attainment,  or,  at  least,  as  being 
incapable  of  just  regulations,  und  therefore  the  law  has  not  afforded  any 
adequate  punishment  even  for  death,  occasioned  by  the  torments  of  the 
mind,  inflicted  by  cruelty,  or  some  other  malevolent  means:  thus,  to 
occasion  immediate  death,  or  the  most  violent  mental  suffering,  by  sud- 
den alarm,  is  not  punishable  as  murder,  unless  accompanied  witfi  some 
external  violence,  constituting  an  assauU  in  law^  or  a  libel,  or  a  conspi- 
racy; and  the  frightening  to  death  by  the  semblance  of  a  ghost,  is  mere- 
ly a  misdemeanor,  and  me  verbally  inventing  a  story  exciting  the  ago- 
nizing feeling  of  jealousy,  seems  to  be  wholly  dispunishable.  Should 
the  law  continue  tnus  dencient?(o) 

(t)  As  to  tempenmentfl,  see  conclusion        (n)  See  post,  chapter  on  the  Nenrous 

•f  this  chapter,  48,  &c.  Function;  and  Jackson,  Prin.  Med.  ^5. 

(k)  I  Best.  263,  263.  (o)  See  connderations  upon  this  sub- 

(/)  El.  Blum.  49,  65{  1  DungL  Phy.  ject,  post,  in  the  chapter  on  the  Nerruus 

332,  &c.  Function. 

Im)  Id 
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CHAF.  U. 

IV.Tttvs. 
lY.  Or  TEMPERAMBirrs..  bamuts. 


Before  we  close  thi»  chapter,  professing  to  explaia  what  relates  gene*  Of 
taUy  to  the  whole  human  frame,  it  will  be  proper,,  concisely,  to  consider 
the  subject  oi  temperaments  w  particular  characters,  which, as  Dr.  Bostock 
observes,  equally  affect  every  part,,  corporeal  as  well  as  mental,  and  there- 
fore are  properly  to  be  noticed  here.  (0)  It  is  believed  by  all  Physiolo-  . 
gists  that  different  distinguishing  temperaments  do  certainly  sometimes 
exist,  and  strongly  characterize  different  individuals^  though  all  are  alike 
composed  of  the  same  materials^  and  endowed  with  the  same  functioD0» 
and  corporeal  as  well  as  mental  powers. 

A  Temperament  is  defined  to  be  fij)ecfjdiar  state  of  the  system,  depend-  Temperm^ 
ing  on  the  relation  between  its  different  capacitie&and  functions,  by  which  ment  de- 
it  acquires  a  peculiar  tendency,  or  predisposition  to^certaxtx  a,ct\ons;{p)  or,  ^'^^ 
accoi'ding  to  Blumenbach,  an  aptitude  of  the  living  solid  in  each  inaivi- 
dual  to  be  affected  by  stimuli,  especiajly  the  menial;  and  again,  of  the 
mental  stimuli  to  be  excited  with  greater  or  less  facility.(^) 

Dr.  Bostock  observes  that  the  ionic  temperament  is  perhaps  to  be  re-  Tlie  Thme 
garded  as  the  perfect  state  of  the  human  frame,  because  in  it  the  different  is  the  per- 
powers  are  the  most  nicely  bal-anced,  and  where  we  have  the  greatest  ca-  feet  temper 
pacity  for  action,  combined  with  the  greatest  strength  of  resistance.   The  »n^"t. 
iX)(}y,  in  that  state  of  temperamei>t,is  usually  spare  but  hardy,  capable  of 
long  continued  exertion,  rather  than  any  peculiiar  decree  of  pbysical 
strength,  while  the  mind  is  firm  and  ardent,  and  exhibits  that  happy 
combination  of  genius  and  industry,  which  gives  rise  to  the  best  directed 
efforts  of  human  intellect,  (r) 

From  this  perfect  state  there  are  sometimes  such  disproportions  or  de-  l%edtmth 
motions  in  the  different  powers,  as  to  constitute  positive  disease^  whilst,  iiona, 
10  some  persons,  there  are  only  smaller  disproportions  Compatible  with 
continiting  health,  but  yet  observable  and  occasionally  developed  by  cer- 
tain actions. 

The  ancients,  and  amongst  others  Hippocrates,  ernmeoasly  attributed 
these  solely  to  i\\e/luids,  and  described  four  peculiar  temperaments,  hot, 
eold,moist,Vinddry,Knd  these  were  supposed  tagive  the  specific  characters 
to  the  four  ingredients  of  which  the  blood  was  thought  to  be  composed; 
and  hence  were  derived  the  names  of  the  Slinguine,  the  Phlegmatic,  the 
ChoUric,dSid  the  Melancholic  temperaments ,,eA  indicating  a  disproportion 
or  excess  of  each  of  those  substances,  and  to  these  were  afterwards  added 
a  fifth,  the  Nervous  temperaments  and  although  the  ancient  notion,  that 
these  temperaments  were  entirely  attributable  to  the  fluids,  has  long  been 
refuted,  yet  the  division  of  the  Temperaments  themselves  still  continued. 
Br.  Bostock  adopts  them  and  adds  a  fiflh,  or  Nervoua  temperament;  aad 
Blumenbach,  observing  upon  the  division  of  the  ancients,  says,  although 
it  was  built  by  Galen  upon  an  absurd  foundation,  derived  from  an  imagi- 
nary deprivation  of  the  elements  of  the  blood,  it  appears,.if  made  to  stand 
alone,  tioth  natural  and  intelligible ;(«)  and  farther,  that  predisposing  and 
occasional  causes  of  the  diversity  of  temperaments  are  very  numerous, 
that  is  hereditary  tendency,  habit  of  body,  climate,  diet,  religion,  mode 

(a)  3  Bost.  247;  and  ET.  Blum.  51  to  54^  see  2  Boft.  193f  1  DungL  Ph]r»  236. 
fully.  N.  B.  TiMPRRAXKHT  IS  distlii^ish-        (p)<  3  Bost  243. 
able  from  Tkmporaturt,  which  wiU  be        (jq)  El.  Blum.  s.  78,.  p.  51*. 
considered  at  the  conclusion  of  the  Chap-        (r)  3  Bost  246. 
ler,  epoQ  the  drculatiooi  see  post^  and       (sj  EL  Blum,  u  79,  p.  51,  52. 
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Sanguiner 

0U8. 


HBAf.  u.  of  life  and  luxury,(/)  ^vinUt  Dr.  Bo^ck  observes,  that  the  different  states 
IV.  Ttx»-  of  the  entire  system  may  be  conceived  to  depend  partly  upon  a  difference 
MAMmtm.  in  (he  original  conformation  of  the  body,  and  partly  upon  a  difference  in 
its  powers  and  fuiuction9.(u) 

£numem-  The  five  temperaments  of  Sanguineous,  Phlegmatic,  Choleric,  Melan- 
tion  of  de-  choHc  and  Nervous,  are  to  be  considered  as  deviations  from  the  full 
viations.      healthy  temperament  which  we  have  seen  is  the  Tonic. 

The  sanguineous  or  sanguine  temperament  is  excited  most  readily,  but 
slightly.  This,  it  is  said,  depends  chiefly  upon  the  organization  of  the 
t)ody,  and  the  nature  of  its  composition.  In  this  temperament  the  vessels 
are  capacious,  and  the  solids  clistensible,  the  proportion  of  the  fluids  is 
larger,  and  all  the  actions  which  depend  especially  upon  chemical 
changes  seem  to  proceed  with  an  unusual  degree  of  facility.  There  is^ 
therefore,  much  activity,  but  the  strength  is  soon  exhausted,  while  the 
functions  are  all  disposed  to  excessive  action,  and  are  liable  to  be  de- 
ranged from  slight  causes,  and  consequently,  this  is  not  a  perfect  state. (x) 
Dr.  Eliiotsoti  observes,  that  this  temperament  is  denoted  by  a  full  habit 
and  rather  soft  ^bre,  a  delicate  skin,  with  lar^e  veins,  a  fresh  complexion, 
often  fed  or  yellow,  and  occasionally  darkish  hair,  great  sensibility,  a 
quick  pulse,  free  secretion,  and  a  cheerful  disposition.(y) 

The^Phlegmatic  temperament  is  excited  most  slowly  of  all,  and  indeed 
with  difficulty,  (z)  It  is  characterized  by  a  lax  and  weak  habit,  a  pale 
smooth  skin,  generally  destitute  of  hair,  or  having  very  light  hair  upon 
the  head,  a  slow  weak  pulse,  small  blood  vessels,  languid  secretions,  and 
dulness  of  mind  and  feeling,  and  consequently  this  is  not  perfect.(a) 

Choleric  The  Choleric  temperament  is  excited  readily  and  violently;  it  lies  be- 
tween the  Sanguineous  and  the  Melancholic  temperaments.  It  is  marked 
by  a  softer  fibre,  a  more  irritable  habit,  a  less  dark  and  hairy  skin,  a 
more  florid  countenance,  a  quicker  and  stronger  pulse,  and  a  more  ir- 
ritable mind  than  the  melancholic.    This«  also,  is  not  perfect  (6) 


PUegroa- 
tic. 


Melancho- 
lic 


The  Melancholic  temperament  is  excited  slowly,  but  is  more  perma- 
nent. It  is  denoted  often  by  a  spare  habit,  firm  fibre,  dark  hairy  skin, 
black  hair  and  eyes,  and  a  dark  complexion;  a  slow  pulse,  little  sensibi- 
lity, sparing  secretions,  and  a  gloomy  cast  of  character;  great  perseverance 
in  all  pursuits,  and  constancy  of  passion,  but  still  not  perfect  (c)  .  The 
cheerfulness  of  the  Sanguineous  temperament,  and  the  gloom  and  ccm- 
Btancy  of  the  Melancholic,  arc^  however,  subject,  to  great  exception^,  as 
they  depend  entirely  upon'th.e  development  of  certain  parts  of  the  brajt^.((/) 

The  Nervous  temperan^ent  obviously  owea  its  peculiarities  principally 
to  the  sensibility  of  the  nerves  exciting  in  an  undue  proportion  the  con- 
tractility of  the  musbles,  and  consequently  prevents  a  perfect  state,  (e) 

How  these  ^^*  Bostock  observes,  that  few  individuals  are  affected  by  these  devia- 
deviations  tions  or  characteristics  in  an  extreme  degree;  and  that,  even  where  they 
may  be  have  been  the  most  strongly  marked  by  nature,  yet  education,  climate, 
modified,  habits,  and  many  other  causes,  may  modify  them  in  various  ways;  and 
that  they  are  also  capable  of  being  combined  together,  by  which  imme- 


NervooB. 


(0  El.  Blum.  52. 

(u)  3  Bost.  246{  2  Dungl.  Phy.  448. 
(x)  EL  Blum.  79, 51$  3  Bost  246. 
ly)  Dr.  Elliotson,  n.  A.  id.  53. 
(2:)  El.  Blum.  s.  79,  p.  51;  2  Dungl. 
Phy*  448. 

(a)  Dr.  EUiotson,  n,  A.  id.  54. 


(6)  £1.  Blum.  8.  71,  p.  51;  2  Dungl. 
Phy.  447. 

(c)  Id.  8. 79,  p.  51,  53}  2  DungL  Phy. 
447. 

{d)  Id.  8.  54;  where  see  further  as  to 
the  temperaments. 

(e)  3  BoBt.  246;  2  DungL  Phy.  448. 


diate  shades  Or  variations  are  produced;  so  that  it  is  often  ^iffipuU  to  de»  ohaf.  il 
termine  under  which  temperament  man j  individuals,  as  \k£  see  diem  in  lY. 
society,  ought  to  be  classed;  but  that,  ne\jertheless,  such  di^^guishing 
temperaments  do  in  fact  exist  (/)  , . 

• 

As  regards  Physielogy  and  Pathology,  and  the  applications  of  raedi-  Effect  of 
cines  ana  remedies,  it  is  well  known  that  the  different  tqmperament&  be-  deviation 
come  most  important  objects  of  study  and  attention,  in  consequence  ef  **"  medical 
their  powerful  and  counteracting  influence  against  remedied  proceedings  op^i^^^^^i^ 
in  disease  and  injury. 

In  Imw,  although  any  deviation  in  temperament,  its  a  Choleric  dispo-  Legal  ef- 
sition,  is  not  directly  recognised  or  admitted  as  alTording  any  legal  de-  f€cts. 
fence  for  violent  injury,  yet  practically,  wifh  a  jury,  the  proof  of  such  a 
predisposition  on  the  part  of  au  offender  may  have  considerable  effect; 
and  if  a  person,  aware  of  such  a  predisppsition,  should  purposely  irritate 
the  subject,  and  thereby  excite  him  in  sudden  wnalh  to  give  a  fatal  blow, 
a  jury  might  make  allowance,  atfd  .either  acquit,  or  find  the  prisoner 
gudty  only  of  manslaughter:  whilst,  if  the  offender  hftd  notoriously  been 
of  a  different  temperament,  nerhaps  the  conviction  would  have  been  capi- 
tal. It  is  true  that  we  ougnt  to  struggle  and  endeavour  to  counteract 
and  control  such  a  predisposition,  but  sometimes  the  greatest  anxiety  to 
prevent  its  effects  will  dot  succeed,  and  as  the  predisposition  may  be  in- 
nerent,  allowance  should  be  made  in  certain  circifmslances.'  The  party 
influenced  by  a  choleric  temperament  js  not  guilty  uf  sucti  vjoluntafy 
deviation  from  strict  propriety  of  conduct;  he  is  .not  like  a  drunkarxl, 
^*  voluniariu8  deemonr*  hence,  therefore,  a' knowledge  of  this  subject  is 
important  for  the  study  of  a;il  who  may  be  concerned  in  the  administra- 
tion of  jtt8tice.(g)  ^ 


Descriptive  anatomy  includes  several  compartments,  which  are  vari-  Thesub- 
ously  termed;  according  to  their  derivation  from  the  Greek,  and  the  sub-  jecta  of  de- 
jects of  which  they  treat,  apd  they  are  usually  arranged  in  the  follow-  scriptive 
ine  order,(*)  nalhely:    •  anatomy. 

Osteology  ^imof,  a  bone^  and  Xey*i,  a  discourse  or  description,)  com- 
prises ftke  description  of  the  structure,  form,  and  uses  of  the  osseous  sys- 
tem and  its  different  parts. 

SYNDC6MOLQGY(0'vyJfo^$,  a  ligament,  and  Aoyo^,)  or  the  description 
of  the  ligaments^and  other  structures  which  serve  as  the  means  of  con- 
nexion between  bt^ea,  and  constitute  their  articulations  or  joints. 

Myology  (fr6rh  fw^f,  a  muscle,  and  A«v«(.)  the  description  of  the  mus- 
cles, tke  ^tive  agents  in  the  different  ftiocions  and  actions  of  the  body. 

An^iology  (from  ayyttof^  a  vessel,  and  A«y««,)  or  Angiography,  the 
description  of  tne  vessels  which  convey  the  circulating  fluids. 

(/)  3  Bost  247.  cation  may  be  too  powerful  to  be  over- 

(g)  Strong  provocation,  as  pulling  a  come,  see  Bex  v.  lipham,  1  Term  Rep. 

man  by  the  nose,  and  his  killing  theag-  126,  and  Dr.  Johnson's  observations  in 

Ipnessoi^  may  reduce  the  offence  from  mur-  Boswell's  Life  of  Johnson,  vol.  2.   Juries 

dcr  to  vumshughter,  Bex  v. ,  Kelw.  will  certainly  make  great  allowances  for 

135;  4  Bta.  Com.  191.     So  libels  on  the  the  influence  of  passion  upon  a  choleric 

character  of  a  deceased  person  with  in-  man.     See  this  subject  considered  in  a 

tent  to  ezdte  his  relatives  to  commit  a  legal  view,  post,  in  the  chapter  on  the 

breach  of  the  peace,  are  indictable,  be-  Nervous  Functions, 

came  the  law  recognises  that  the  proro-  (A)  Quaia'a  £1. 2d  edit  94. 
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■ 

CBAP.  IL       Andenologt  (from  «JV,  a  gland,  and  A»y«c,)  the  description  of  the 
nr.Tnm-  glands  and  absorbent  vessels. 

Splanocwoloot  (from  rx-JUty;^***,  a  viscua,  and  A«y«€,)  the  •description 
of  the  viscera  situated  in  the  large  cavities,  and  which  minister  to  the  | 

more  important  functions.  ; 

NsuaoLooT  (vfV]Mf,  a  nerve,  and  A«y*€,)  includes  the  description  of  the  I 

iMtiin,  nerves,  and  organs  of  sense. 


I 


The  FuNCTtowsy  which  we  shall  now  proceed  separately  to  consider,, 
tionof  the  are  usually  arranged  in  tHe  following  order:— - 

'^'*^^°"*'       1.  Motion  or  Locomotion.  6.  Secretion. 

2.  Respiration.  7.  ^Nervous  Function. 

S.  Circulation.  B.  Generation  and  distincdon  of  the 

4.  Digestion.  Sexes. 

^  AtoorpUon. 


t'n^tyf.i  tv  JfTrtiytim 


THE  SKELETON  AND  BONES. 


M 


CHAPTER  IIL 


^F  THE  SRELETOH  AND  BONES,  JOINTS,  OAtlTlliAGES,  U6AMENTS,  SYNO- 
VIAL MEMBRANES,  MUSOLES  AND  TENDONS,  AND  THE  NERVES,  BEING 
THE  ORGANS  OF  THE  FUNCTION  OF  tOOOMOTION.  * 


III.  Section  of  the  Muscles  and  Tendons. 

IV.  Section  of  the  Nerves  subservient  to  cHAP.  IIL 

MOtlQQ.  Qy 


t  SecBon  of  the  Skeleton  and  Bones, 
n.  Section  of  the  Joints,  Csrtils||^  li- 
gsmentib  sad  Synovisl  Memoisnes. 

'  Joxara, 

Airraoas  on  anatomy  and  physiology  in  eeneral,  commence  their  ob-  ^^"^^^ 
servations  by  separately  considenne  the  SkSetan  and  Bones,  next  the     '  gl^'*' 

Jointi,  termed  articulations,  and  then  the  Musdes  with  their  Tendons, 

all  these  being  concerned  in  supporting;  the  entire  frame,  and  producing, 
when  influenced  by  the  nerves  what  (altiiough  not  usual,  ana,  perhaps, 
somewhat  unmedical,)  we  will  term  the  Function  of  Motion,  or  Loeomo- 
Hon.  In  this  chapter,  we  will,  for  a  clear  understanding  of  the  subjects, 
consider  each  of  tnese  organs  or  parts  separsttely,  and  £en  for  practical 
porpoeea  take  a  combined  view  ot  flie  whole,  because  in  every  operation, 
whether  of  reducing  a  fracture  or  dislocirtion,  or  otherwise,  the  surgeon 
must  be  well  informed,  not  only  of  the  structure  of  every  part,  but  also* 
of  the  conjoint  operation  of  every  bone,  joint,"  ligament,  muscle,  tendon, 
or  nerve,  ror  very  generally  he  has  to  overcome  the  local  counteracting 
contraction  or  force,  of  numeroua  muscles,  and  must  take  especial  care 
not  to  iiyure  any  essential  nerve. 


Before  we 
^deemed  e: 


Seotion  Id—- Or  THE  Skeleton  and  Bones. 

eed  to  consider  the  details  of  this  subject,  it  has  been    Sicr.  L 
ent  to  assist  the  reader  by  introducing  two  plates  of  the  OftbeSke* 


skeleton,  the  one  anterior  or  frontal,  the  other  postmor,  with  numbers  ^"'l^ 
applicable  to  each  bone$  and  the  following  table  contains  corresponding  ^^^'^^ 
numbers  and  the  names  of  each  bone  in  explanation  of  those  plates. 
These  present  to  the  view  the  names  of  most  of  the  principal  bones.  The 
whole  number  in  the  Human  Frame  is  245,  besiaes  some  very  small 
hones;  namely,  in  the  head,  sixty-seven,  including  the  thirty-two  teetii; 
in  the  trunk,  mtf -four;  in  the  upper  extremities,  sixty-four;  and  in  the 
lower  extremities,  sixty  bones.(a) 

(a)  See  the  veiy  useful  td^les  of  Bone%  A.  D.  1830,  and  which  eveiy  Student  is 

•Joints  and  ligamenti^  Musclee,  Braii^  advised  to  purchaae{  sec  also  two  plates; 

•Merfe^  kc,  arnnged  for.Studenta^  and  p.  54^  55,  and  post,  68. 
<P«bfiiM  bymuw.^Bttygess  snd  Hill, 


M 


T9iNIKSLET0N  A^m  BONBS. 


CHAP.  nL 
SscT.  L 

▲HDBoirxs. 


Table  of  Bones  in  Explanation  of  Plates  I.  and  II. 


Plate  I.-^ront  View. 

» 

Hea£ 

1.  Frontal  Bone,'^r  Os  Frontis. 

2.  Parietal. 

3.  "JemporaL 

4.  Sphenoid.  • 

5.  Occipital  (^e  Plat^  \h) 

6.  Malar>  or  Cheek  Bone.  -       * 

7.  Superior  &]/ixillarj. 

8.  Interior  Maxillary. 


V 


Heck,  p 

9.  Atlatf.  • 

10.  Dentata. 

11.  Fire  other  Cervical  Vertebrae. 

Drunk* 

12.  Twelve  Dorsal  Vertebrae. 
IS.  Five  Lumbar  Vertebrae. 

14.  •  Sternum,  or  Breast^bone** 

15.  Seven.  True  Bibs. 

16.  Five  False  Bibs.     ^    '  > 

Upper  Egstremiiy, . 

17.  Clavicle,  or  Collar  bone. 

18.  Scapula,  or  Blade  bone^    - 

19.  Humerus,  or  Shoulder  b^e«  .. 
SO.  Radius. 

21.  Ulna. 

22.  Carpus,  or  Wrist 

23.  Five  Metacarpal  bones. 

24.  Fourteen  Phalanges. 

25.  PelvU. 

^6.  Sacrum. 

27.  Os  Coccj^s. 

28.  Os  Innominatum,  divided  into 

three,  namely: 

29.  Ilium,  or  Flank  bone,  and 

30.  Ischium,  and 

31.  Pubis. 

Lotffer  Extremity, 

32.  Femur,  or  Thigh  bone. 

33.  Patella,  or  Knee  pan. 

34.  Tibia. 

35.  Fibula. 

36.  Tarsus,  or  Ankle. 

37.  Os  Calcis,  or  Heel  bone. 

38.  The  Foot  divided  into 

39.  Five  Metatarsal  bones. 

40.  Fourteen  Phalanges  or  Toes. 


Plate  II. — Back  View.. 

Iffead. 

1«  Frontal  Bone. 

2.  Parietal  bones. 

3.  Temporal. 
5.  Occipital. 

Ikee. 
8.  Infferior  Maxillaiy. 

Neck. 
^  9.  Atlas. 

10.  Dentata. 

11.  Five  other  Cervical  Vertebrae* 

'•     •  Trunk. 

12.  Twelve  Dorsal  Vertebrae. 
15.  Five  Lumbar  Vertebrae. 

.    Vpptr  ^Extremity. 

17.  Clavicle^. 

18.  Scapulae,  or  Blade  bones,  tw(v 

19.  Hume^s. 

20.  Radius.' 

21.  Ulna.  • 

2^.  Carpus^  or  Wrist,    •     '       ^ 

23.  Metacarpus. 

24.  Fourtefen, Phalanges,  or  Finger 
bones.      «         ,  « 

•        25.  iWwa. 
^6.  Sacrtfti. 

27.  Os  Coccy^ 

28.  Od  Innominatum,  divided  into  • 

29.  Ilium,  or  Flank  bone,tuid  , 

30.  Ischium,  and 

31.  Pubis. 

Lower  Extremity, 

32.  Femur,  or  Thigh  bone. 

33.  Patella.   ' 

34.  Tibia. 

35.  Fibula.  t. 

36.  Tarsus,  or  Ankle. 

37.  Os  Calcis,  or  Heel  bone. 

38.  Foot,  divided  into  the 

39.  Metatarsus,  and 

40.  Phalanges,  or   Bones   of  tl^ 

Toes, 
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^  •      .       "^  CHAP.  III. 

DiTisiON  OF  THE 'Subjects  o?  Section  I,  (a)  ^^t.  I. 

Skklvtov 

Marrow.  ,  ,  AwpBokw. 

V  other  ojly  9»tter. 

,    Arteries  and*Vein^     . 
Absorbei)t8  and  Secenients. 
Nerves.  .     . 

Sixthljf,  Vitality  of  Bones. 

Seventhly.  Periosteum,  of., 

Eighlhli/.  I'rogresfofOssifica^on. 

mnihly.  Of  Defecto   gnd  D'f6ea9e9i  of 

Bones. 
HM^y*  Of  Injuries  to  Bohes. 

Eleventhly.  Of  ther  Number  and  Names 
of  the  several  Bone^>nd  description 
of  some  in  partichlar. 


FM.  Of  the  Skeleton  and  Bones  in  g^ 
nend,  in  connexion  with  the  Joints, 
If  uacfes,  and  Tendons. 
Secondly.  Importance  of  Knowledge  to 
Lawyers  and  Medical  Practitioners. 
Thirdly,  General  utility  of  Bones. 
IburtMy,  Form  and  several  kinds. 
1.  Long^  Bones. 
3.  Short  round  Bones. 

3.  Flat  Bones. 

4.  Mixed  Bones. 
Fiflhly.  Structure  and  component  mate- 
rials of  Bones. 

Gelatine. 
Cartilage. 


The  Human  Skeleton  is  so  associated  with  ideas  of  death  and  loss  of  First,  of 
friends,  that,  to  most  persons,  it  is  an  object' of  horror, *.or  of  melancholy  the  Skde- 
reflection;  but  upon  due  examination  and  refledion,  we  shall  find  that  !?"^^ 
the  80  admirable  adaptation  of  all  the'parts  to  <heir  purposes,  and  of  parts       *^"  j. 
which  being  purely  mechanical  are  perfectly  understoodj  render  it,  in-  Annexion 
dependentl][  of  all  professional  xonstderations,  an  object  of  the  deepest  with  their 

Efhdosophic  interest.  •  Such  mechanism,  it  has  been  observed,  reveals,  Joints,  and 
J  intelligible  signs,  the  hand  of  the  Creator— ^ahd  man  may  be  said  sub-  the  Mus- 
limely  to  commune  with  his  Maker  when  he  contemplates  and  under-  ^les  and 
stands  the  structure  aright,  (ft)    .    •  •         -      -  Tendons. 

In  a  general  view  of  the  skeleton  we  must  remark  the  nice  adaptation 
of  all  the  parts  to  each  other,  to  effect  the  intended  purpose,  ana  to  the 
strains  and  supports  which  thej  have  rtopectively  to  bear;  as  1st,  in  the 
size  of  the  spinal  vertebrae  increasing  from  above  downwards,  and  the 
bones  of  the  legs  being  larger  than  those  of  the  arms.  2d.  The  objects 
of  airength  AXkd  lightness  combined;  as  by  the  hollowness  of  the  long 
bones,-— their  angular  form,<i~(Tieir  increased  thickness  and  flexures  in 
particular  places,  where  great  strain  has  to  be  borne, — the  enlargement  of 
the  extren^ities  fbr  the  purposes  of  forming  joints,  and  to  which  the  mus- 
cles ate  attached}  lengthening  the  lever  by  which  these  act.  dd.  We 
have  to  remark  the  nature  and  strength  of  material  in  different  parts,  so 
admirably  adapted  to  the  purposes  which  the  parts  serve;  there  is  bone, 
for  in8ti^nce»  in  one  place,  incased  in«namel,  the  latter  of  which  is  nearly 
as  hard  as  iron,  and  having  the  form  of  Teeth,  with  the  office  of  chewing 
and  tearing  all  kinds  of  matter  used  as  food.  In  the  cranium,  again,  bone 
is  softer,  but  too]^h  and  resisting;.  In  the  middle  of  long  bones  the  bone 
is  compact  and  little  bulky,  to  leave  room  for  the  swelling  of  the  muscles 
lyine  around  it,  while,  at  either  end,  with  the  same  quantity  of  matter, 
it  i^large  and  spongy,  in  order  to  give  a  broad  surface  for  articulation; 

(a)  The  study  of  the  Bones  is  termed  Bell,  Anat.  vol.  1,  p.  1  to  206;  1  Homer, 

OBteohgy  from  the  Greek  o^-rtcr,  a  bone^  Anat.  49  to  265;  1  Bost  Ph.  75  to  104;  1 

and  Kffyetf  a  ^scourse.     Tli^  works  to  be  Dunglison,  Phy.  289  to  294;  1  Gibson, 

read  relating  to  Bones  and  Joints,  are  re-  Surgery,  282  to  389}  and  Park's  Inquiry* 

ferred  to  in  Cooper's  Diet  titles  Bane  and  14, 15,  where  bones  in  general,  and  each 

NecroM.     The  celebrated  modem  trea-  bone  in  particular  are  fully  considered, 

tises  of  Sir  A.  Cooper  on  Fractures  and  As  to  the  differences  between.the  Mak  and 

Dislocations,  and  of  Mr:  Brodie  on  Dis-  Female  Skeleton  and  Bones,  see  Par.  & 

eases  of  Joints,  and  Mr.  Abemethy's  third  Fonb.  74  to  83;  id.  311;  1  Homer,  Anat. 

Phyriological  Lecture  on  Bones  and  Joints,  106. 
nnist  be  read;  see  also  Copeland's  Diseases 
of  the  Spine;  Wilson  on  Bones  and  Joints;        (6)  1  Amott,  £1.  Phys,  &c.  431,  &c. 
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CHAP.  in.  aild  iQ  Cha  Spin»  the  bedies  of  the  vertebrae,  each  of  which  rests  on  m 
SicT.I.    elastic  bed  of  intervertebral  substance,  are  light  and  spongj,  while  their 

Bkxubtok  articulatinff  surfaces  and  processes  are  very  hard. 

AyBBo»M«     In  the  Joints  we  see  the  toae^,  elastic^  smooth  substance,  called  earih- 
lage^  covering  the  ends- of  tiiebon^s,  defending,  and  as  it  were  padding 
them*  and  preventing  friction.     In  infants  we  find  all  the  bones  soft,  or 
•  gristly,  and  therefore  cilculated  to  bear  with  impunity  the  falls  and  blows 

incident  to  their  age:  and  we  pee  certaiir  parts,,  where  elasticity  is  necea- 
*'  sary  or  useful,  remaining  tarftlase  or  gristle  for  life,  as  at  the  anterior  exr 
trefnity  of  the  ribs.  About  the  joints  we  have  to  remark  the  lAgaments 
which  bind  the  bones  together,  possessing  a  tenacity  scarcely  equalled  in 
any  other  known  substance:  and  we  see  that  the  Muscular  fibres^  whose 
contractions  move  the  bones  and  thereby  the  body, — because  thev  would 
have  rendered  the  ifmbs  clumsy  even  to  defortnitv  had  they  all  passed 
over  the  joints  to  the  parts  which  they  have  to  pull, — attach  themselves 
at  convenient  distances,  to*  strong  cords  called  Tendons;  by  means  of 
which  they  make  their  effort  effective  at  any  distance:  These  Tendons 
are  remarkable  for  the  great  strength  to  be  found  in  their  apparently 
slender  forms,  and  for  the  Ibbricated  smoo^ness  of  their  surfaces.(c) 

TheSkeki.     The  Skeleton  (from  rwAirwor  <rwA;w»,  to  dr;f)  is  the  fundamental  part 
**"•  of  the  living  fabric  in  man  as  well  as  animals,  inasmdch  as  it  gives /orm> 

solidity,  support,  and  means  of  tenacity  to  the  whole,  and  constitutes  the 
substratum  to  which  the  other  parts  are  applied.  The  Skeleton  sei^vea  to 
extend  and  support  the  muscles  and  other  parts  which  would  otherwise 
naturally  fall  together  in  one  compressed  mass.  But  this  again  is  consti- 
tuted of  various  parts,  which  during  life,  and  even  for  a  considerable  time 
after  death,  are  connected  by  Joints  and  Ligaments;  for  otherwise,  ad  in 
the  case  of  that  defect  (sometimes  improperly  termed  disease  of  the  bones) 
dnchylosis,{d)  and  constituting  a  9oMmng  union  o/*  Me /oifi^j,  would  be 
in  one  continuous  mass  and  would  be  incapable  of  locomotion.  And 
these  several  parts  are  admirably  constructea  in  different  lengths  and  di- 
mensions, so  as  to  admit  of  various  degrees  of  motion  between  the  parts. 
Bones,  then,  with  their  ligamentous  connexions,  constitute  together  the 
passive,  whilst  the  muscles,  influenced  by  the  nerves,  are  the  active  instru- 
ments of  locomotion,  (e)  The  number  of  these  bones' vary  in  the  different 
ages  of  life,  being  gradually  reduced  by  the  process  of  ossification,  as  in 
the  instance  of  the  sternum,  or  breast  bone,  wnich,in  the  ipfant,  is  in  three 
pieces,  united  only  by  cartilage,  but  which  in  manhood  become  one  entire 
bone.  In  manhood  the  principal  bones  are  197,  though  by  enumerating 
certain  smaller  bones,  they  may  amount  to  260$  and  this  number  is  made 
up  by  similar  t>ones  on  each  side  of  the  head,  as  the  two  ossa  parietalia 
and  the  two  ossa  temporum,  and  other  parts,  which  we  have  seen  are 
very  generally  symmetrical. (/)  The  foregoing  frontal  and  posterior 
views  of  the  Skeleton  present  to  the  eye  a  view  of  only  the  principal 
bones,  with  numeral  references,  giving  the  technical  and  popular  names 
of  each.     A  full  account  of  some  of  the  bones  will  presently  be  given. 

Secondly,        A.  knowledge  of  the  appearance,,  situation  and  structure  of  the  skeleton. 
Import-      i^qJ  qI*  q^^^  bone,  is  peculiarly  essential  to  every  surgeon,  and  to  all  con- 


(c)  See  farther,  1  Amott,  El  Phys.  438.  tilage  has  been  absorbed.    It  is  not  strict- 

(d)  From  fltydt  an  absence  of,  and  acvxoc  \y  a  disease,  but  a  healthy  result  of  pre- 
juice— or  as  others,  though  it  should  seem  vious  disease,  for  it  proves  the  bone  itself 
incorrectly,  derive  it  from  Ay^vMt  crook-  to  be  healthy,  or  it  would  not  unite.    Z 
ed;  see  Cooper's  Surg.  Diet,  tit  Anchyh-  Gibson,  Surg.  51. 

«M.    Anchylosis  is  the  union  of  two  op-        (e)  1  Dunglison,  Pby.  382,  &c.. 
posed  sur&ces  when  the  intervening  car-        (/}  Ante,  ZS, 
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tferned  in  judicial  inquiries,  as  exemplified  in  the  case  of  Bowerman,  who  chap.  m. 
tras  charged  with  the  murder  of  his  child,  bj  perforating  its  skull  with  an    8xct.  i. 
awl,  and  which  was  considered  as  established  by  discovering  a  hole  in  the  Skxlstov 
skull,  on  one  side,  near  the  ear,  and  about  three  years  after  the  death,  ^^">Boh»i,^ 
supposed  to  have  been  made  by  a  sharp  instrument  that  occasioned  the  ahoeof  the 
death;  and  upon  which  a  coroner's  inquest  was  about  to  find  a  verdict  of  knowledge 
murder,  had  not  an  intelligent  surgeon  proved,  that  such  hole  was  an  ordi-  J^'Bonesto 
nary  and  natural  a|>erture  usually  to  be  round,  and  designed  by  nature,  for  J^f'Jj^he 
the  passage  of  a  vein,  and  which  testimony  saved  the  supposed  criminal's  Medical 
Iife.(^)    So  in  cases  of  doubt  respecting  the  sex  of  the  skeleton  of  a  per-  ProfeasKm. 
son  supposed  to  have  been  murdered,  the  proof  of  the  peculiar  structure 
of  the  jemcde pelvis  might  remove  all  difficulty.  (A)    So  the  progress  and 
dimensions  ol  the  bones  in  the  foetus  would  also  tend  to  fix  with  greater 
certainty  whether  at  the  time  criminal  means  were  used  to  cause  miscar- 
riage, the  mother  had  qidckened,  so  as  to  subject  the  party  to  capital 
punishment  under  the  absurd,  but  still  existing  raw.(t)  And  the  very  fre- 
quent actions  against  surgeons  for  the  unskilful  treatment  of  a  fractured 
or  dislocated  bone,  establish  the  great  importance  on  their  part,  of  ac- 
quiring a  very  minute  knowledge  of  everjr  bone  and  joint,  and  their  con- 
nected muscles  and  tendons,  and  of  their  ordinary  injuries  and  proper 
remedies.    Sir  A.  Cooper,  in  his  admirable  work  on  Dislocations  and 
Fractures,  forcibly  illustrates  the  disastrous  consequences  to  professionaf 
character  from  the  too  frequent  inability  of  even  some  practising  surgeons 
correctly  to  pronounce  whether  or  not  a  bone  has  been  dislocated  or  frac-  J 

tured,  and  which  incompetency  is  usually  attributable  to  their  ignorance 
of  all  the  particulars  of  the  natural  state,  and  of  the  varying  appearances  ,     \ 

constituting  deviation  from  such  natural  state  in  cases  of  injuries.    So  a 
barrister  can  scarcely  with  skill  examine  professional  witnesses  upon  such  i 

a  subject  unless  he  has  himself  acquired  at  least  a  general  knowledge  of  % 

the  structure  of  the  skeleton,  bones  and  muscles.(A;J 

The  bones,  with  their  joints  and  ligaments,  serve  to  extend,  support,.  Thiidly, 
defend,  and  place  in  vanous  moveable  positions  the  muscles,  or  flesh,  General 
and  other  soft  parts  of  the  human  frame,  which  would  otherwise,  from  Utility   of 
their  natural  gravity,  fall  into  one  compressed  mass.  The  Bones  have  been  ^^"*^ 
termed  the  Levers,  and  the  muscles  and  tendons  the  pulleys  or  cords  of  the 
living  frame.(/)    The  bones  enable  us,  with  the  assistance  of  the  muscles 
and  tendons,  and  influenced  by  the  nerves  and  mental  volition,  to  exercise 
the  power  of  locomotion.  They  are  generally  hard  and  inflexible  bodies, 
without  contractility,  and  very  little  subject  to  decay,(7n)  they  are  con- 
sidered as  ^comparatively  the  most  permanent  and  unchangeable  parts 

•  I        -      -     — —  -     - - —  ~    --     -----, n—mgn 1 — M~*~    i 

(^)  See  BowermarCs  case,  3  Paris  &  located,  contrary  to  tbe  report  of  his  coun- 

Fonb.  80,  post.  try  surgeon,  and  being  advised  it  was  too 

{h)  ArofCa  aatf  3  Paris  &  Fonb.  77,  late  to  attempt  a  reduction,  he  vowed  ven- 

311,  314,  post  geance,  and  indulged  his  malice  by  ezhi- 

(t)  See  9  G.  4^  c.  31,  s.  13;  Amer.  Gy.  biting  his  deformity  round  the  country, 

Prac.  Med.  tit  Ages;  Smith,  For.  Med.     and  declaring  that  Mr. might  be  a 

312  to  316;  1  Paris  &  Fonb.  239,  339,  good  apothecary,  but  he  was  no  surgeon, 

and  see  post,  as  to  quickening.  The  quick-  and  thereby  the  latter  was  materially  in- 

ening  is  between  the  4th  and  5th  month,  jured,  although  in  his  general  practice  of 

and  at  six  months  the  skeleton  of  the  foetus  a  surgeon  and  apothecary,  he  was  eminent- 

is  usually  about  twelve  inches  longt  and  tfit  ly  skilful.  See  also  ante,  15, 16,  as  to  the 

fvine  fives  and  certain  other  bones  are  necessity  for  being  well  informed  of  the 

formed  after  the y7/7A  month.  healthy  and  natural  state  of  the  human 

(Jk)  Amongst  others,  he  states  an  anec-  frame.     Vyan,  Med.  Jur,  91.           . 

dote  of  a  ms&volent  countrjinan  liaving  (/)  1  Dunglison,  Phy.  329,  &c. ;  1  Bost 

consulted  Sir  A.  Cooper  on  the  state  of  his  Ph.  75. 

shouklerjoint,  and  being  assured  it  was  dis-  (m)  Best  Ph.  75. 

9 
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CHAf .  tu.  of  the  body,  and  remain  undecompoted  even  for  centarie8.(n)    But  eveft 

SiGT.  I.    these  vary  in  their  consistency  and  structure  at  different  ages. — ^Like  the 

Skslttov  muscles,  they  are  nourished  by  the  fluids,  and  even  material  parts  de- 

AiTPBoyM.  sjrQjed  by  n  fracture  or  disease  are  renewed  by  the  process  of  ossifica- 

tion,(o)  and  small  particles  are  constantly  removed,  and  new  materials 

deposited  in  their  stead. 

Fourthly,        Bones,  with  regard  to  their  form  and  uize  are  very  various.    They 
Fonn,  and  ^rg  either  longt  or  irregularly  round  figured,  short,  broad,  and  flat^  ot 
aorti  of     "***^^»  (P)  *"^  ^^^3  *^*^®  accordingly  been  arranged  into  dosses,  namely^ 
\iODits,        ^^  ^^^S  I'ound  bones,  the  broad  flat  bones,  and  the  short  bones — approach- 
ing more  or  less  to  the  square  form;  to  the  first  class  belong  the  bones  of 
the  upper  and  lower  extremities|  to  the  second  class  those  of  the  skull | 
ami  to  the  third  the  vertebrae.    These  three  kinds  of  bones  differ  not 
merely  in  their  shape,  but  in  the  more  essential  points  of  the  mode  of  theii* 

Srowth  and  their  mechanical  structure.  They  are  also  distinguished  by 
le  uses  which  they  serve  in  the  animal  economy.  The  long  bones  are 
more  immediately  adapted  for  the  purposes  of  motion,  either  enabling  us 
to  shift  our  position  from  place  to  place,  constituting  what  is  termed  loco- 
motion, or  to  act  upon  other  bodies  that  are  contiguous  to  us,  as  is  espe- 
cially the  case  with  our  hands  and  arms.  The  flat  bones  obviously  serve 
for  the  protection  of  the  soft  parts;  while  the  third  class  of  bones  are 
usually  found  in  those  organs  where  it  was  necessary  to  unite  in  the  same 
part  a  considerable  degree  of  strength  with  the  capacity  of  free  motion.(y) 
LoD^  The  Jong  or  cylindncal  bones  belong  in  general  to  the  parts  intended  lor 

Bones.  locomotion;  each  lone  bone  presents  a  body  or  middle,  and  two  extremi- 
ties; the  shaft  or  body  in  the  centre  is  round  and  cylindrical  in  some, 
prismatic  or  three-sided  in  others,  but  somewhat  bent  or  twisted  on  its 
axis,  so  that  the  direction  of  its  upper  end  does  not  correspond  with  that 
of  the  lower  end.  The  external  part  is  an  osseous  shell,  with  cancelli 
projecting  inwards.  The  internal  canal  is  circular,  and  is  intended  not 
merely  to  lodge  and  protect  the  medulla  or  narrow,  but  it  greatly  con- 
tributes to  the  strength  of  the  bone  upon  the  general  well-known  principle, 
that  if  there  be  two  cylinders  containing  the  same  quantity  of  matter,  and 
of  the  same  weight,  and  one  be  solid  and  the  other  hollow,  the  power  of 
resistance  of  the  latter  is  greater  than  that  of  the  former,  owing  to  its 
greater  diameter.(r.)  We  otwerve  the  same  principle  in  the  composition 
of  the  hollow  bones  of  birds,  and  even  in  their  quills;  and  the  application  of 
this  certain  principle,  as  regards  hollow  bones,  has  led  to  the  adoption  of 
hollow  masts  of  ships,  and  hollow  tubes  of  metal,  which  are  stronger  than 
the  same  quantity  of  metal  as  a  solid  rod,  because  its  substance,  standing 
farther  from  the  centre,  resists  bending  with  a  longer  lever;  hence,  pillars 
-of  cast  iron  are  generally  made  hollow  that  they  may  have  strength,  with 
as  little  metal  as  possible.(«)  By  this  conformation  these  bones,  without 
being  increased  in  weight,  afford  a  more  expanded  surface  for  the  attach- 
ment of  muscles  or  flesh,  and  require  an  adequate  degree  of  lightness,  to- 
gether with  sufficient  superficial  extent,  whicli  are  important  requisites  in 
what  may  be  considered  the  passive  organs  of  locomotion.  Some  of  these 
long  bones,  especially  the  tibia,  are  peculiarly  subject  to  fnortification,(t) 
perhaps,  because  they  are  farther  from  the  heart  than  the  femur.   When 

(n)  1  Bell,  Anat  2(  1  Homer,  Anat.    cylinderB,  1  Homer,  Anat.  54^  1  Dungli- 
'56;  1  Host.  Ph.  75.  son,  Phy.  390)  1  Bost  84{  1  Araott,  EL 

(o)  Ante,  42,  43  f  and  post.  Phys.  435. 

AiSt  5\fl'ff  76.^*"^*  ^^'  ^  ^°™'''         W  ^  ^™**'  ^-  P^y»-  ^'  ^^• 
(9)  1  Bost  76;  1  Dungllson,  Phy.  289.        (0  See  2  Gibson,  Sui^^.  9  tu  37,  on 
Ir)  This  is  a  doctrine  applicable  to  aU    Diseases  of  Bones. 
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fractured  these  long  bones  quickly  reunite  by  callus  in  a  manufir  here-  obap.  iu« 
after  explained,  when  fractures  will  be  con!>idered.(u)  Sect.  I. 

The  short  irregularly  round Jigured bones  are  usually  situated  in  parts  Skblitox 
in  which  soliditj  and  firmness  are  required  to  be  combined  with  freedom  ^'"'^'"*^ 
of  motion,  as  in  the  corpus),  tarsus  and  vertebral  column.     Their  external  The  short 
conformation  is  necessarily  influenced  and  determined  by  thatof  the  parts  Round 
into  whose  composition  they  enter,  and  as  they  are  intended  to  co-operate  ^^^^^ 
in  certain  common  functions,  they  present  a  number  of  articulating  sur- 
faces, prominences  and  depressions  suited  to  their  mode  of  adaptation  and 
mutual  connexion.    These,  in  general,  consist  of  a  spongy  structure,  in- 
cased in  their  osseous  shell,  and  of  which  also  the  extremities  of  all  the 
long  cylindrical  bones  consist,  (a?)    These  bones,  or  parts  of  bones,  are 
peculiarly  liable  to  caries  or  ulceration,  but  not  to  necrosis  or  mortifica- 
tion, nor  to  exfoliation.    The  caries  in  these  bones  is  to  be  treated  diSe- 
rently,  according  to  the  nature  of  the  ulceration.(y)     Dislocation  of  these 
spongy  bones  rarely  occur;  and  if  in  the  upper  part  of  the  spinal  column, 
as  in  the  atlas  or  dentata,  they  are  commonly  combined  with  fracture^ 
and  are  almost  inevitably  fatal.     Their  fracture  is  usually  transverse, 
and  they  seldom  reunite  by  osseous  union:  but,  as  it  is  said,  generally  by 
ligamentous  union;  and  some  contend  that  they  reunite  by  cartilaginous 
reunion;(z)  but  according  to  the  better  opinion,  that  is  an  error,  because 
cartilage  is  never  reproduced. 

The  third  class,  or  Jiat  bones,  are  principally  those  in  the  cranium  or  The  Flat 
skull,  (a)  These  are  dense  and  compact,  ana  usually  consist  of  two  tabiesi  BoiKa. 
ene  under  the  other,  and  the  exterior  of  which  is  thicker,  the  interior 
more  dense, and  denominated  the  vitreous  table^hnd  between  them  there 
is  an  intermediate  spongy  substance  termed  Diphe.{b)  They  present 
two  surfaces,  one  convex  and  the  other  concave,  which  conformation, 
by  giving  them  an  arched  form,  increases  their  power  of  resistance,  ami 
anords  additional  security  to  the  organs  they  enclose.  The  bonea  of  the 
pelvis  also  come  under  this  denomination. (r) 

The  fourth,  or  mixed  description  of  bones,  are  so  irregular  in  their  The  Mixed 
form,  as  not  to  be  properly  classible  under  either  of  the  other  heads.  Bones, 
Most  of  these  are  situated  along  the  median  line,  as  the  Sphenoid  and 
Ethmoid  bones,  ((f) 

The  surfaces  of  bones  in  general  have  eminences  and  depressions;  the  Suifsoes, 
former  constructed  for  numerous  purposes  and  uses,  sa  for  articulation,  eminences 
or  for  insertion  of  the  tendons,  or  adapted  to  the  form  of  the  surrounding  •"*^  .***" 
muscles$(e)  as  in  and  near  the  centre  of  the  humerus  the  bone  is  small,  P'*'"®""' 
and  the  surface  adapted  to  make  room  for  and  receive  the  swell  or  belly 
of  the  muscle,  when  the  fore  or  lower  part  of  the  arm  is  raised  to  the 
head. 

The  g;eneral  opinion  amongst  modern  anatomists  respecting  the  struc-  Fiflhly, 

ture  of  bone  and  its  porosity,  and  the  manner  in  which  its  membranous  Structure 

and  com- 
"  position  of 

(tt)  1  Gibson,  Surg.  311.  2  Gibson,  Surg.  9  to  32,  &c.                     Bones. 

(x)  1  Horn.  Anat  54, 55^  1  Dung.  Phy.  (b)  I  Horn.  Anat.  163,  &c. 

290.  (e)  1  Amott,  Kl  Phys,  433. 

(y)  2  Gibson,  Surg.  14, 15.  If)  Quain's  £1. 39,  id.  2d  edit.  39.  The 

Iz)  Liz.  116,  117.     How  to  treat  a  occipital  is  also  there  instanced,  but  (Iiat 

fracture  of  these  bones,  see  Sir  A.  Cooper  bone  is  not  a  good  Instance,  for  it  in  eveiy 

«o  Dislocations,  and  1  Qibson,  Surg,  205.  respect  corresponds  with  the  other  cranial 

(a)  1  Horn.  Anat.  163;  as  to  these,  see  bones, 

post.  Head  and  Brains,  aifd  as  to  the  JHs-  (e)  1  Horn.  Anat  51  { 1  Bost  Phy.  13, 

more  particularly  affecting  them,  I  Dungl  Phy.  290. 
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CBAP.  ni.  part  is  arranged*  ig»  that,  like  the  soft  solid^  it  is  essentially  composed  of 
SxoT.  I.  fbfCUB  laminm  or  platea^  which  are  so  connected  together  as  to  Form  by 
SKunov  tiieir  intersection  a  series  of  cells  analogous  to  those  of  the  cellular  tex- 
AFPBoyM.  jyj^  Qj.  tiggue^  and  in  which  the  earthy  particles  are  deposited.  (/) 

The  compontion  of  bone  is  made  up  of  several  elements,  namely,  a 
cellular  base,  or  simple  membrane  (before  described,)  in  the  areolae  of 
which  is  deposited  a  peculiar  earthy  salt.(g')  The  principal  constituents 
are  gelatine,  cartilage,  and  phosphate  of  lime;  the  gelatine  and  cartilage 
constitute  the  animal  property,  and  the  phosphate  of  lime  the  earthy,  (h) 
These  constituents  may  be  separated,  so  that  each  may  be  examined  by 
itself.  Bone,  shell,  cartilaee  and  membrane,  in  their  nascent  state,  are 
all  the  same  substance,  and  originate  from  the  coagulable  lymph  of  the 
blood,  which  gives  fourth  gelatine,  and  produces  bone  by  secretion,  though 
it  does  not  contain  albumen ;(t)  membrcme  is  gelatine^  with  a  small  pro- 
portion of  albumen,  to  give  it  a  certain  degree  of  firmness;  cartilage  is 
membrane,  with  a  larger  proportion  of  albumen,  to  give  it  a  still  greater 
degree  of  firmness;  and  snell  and  bone  are  cartilage,  hardened  and  ren- 
dered solid  by  the  insertion  of  lime  into  their  interior;  in  the  case  of  shell, 
the  lime  being  intermixed  with  a  small  proportion  of  phosphoric,  and  a 
much  larger  proportion  of  carbonic  acid,  ana  in  the  case  of  bone,  with  a 
small  proportion  of  carbonic,  and  a  much  larger  of  phosphoric  acid,  ik) 
Healthy  bone  should,  it  is  said,  contain  more  than  halt  of  the  eartliy 
matter,  and  if  not,  it  will  be  too  flexible.(/) 

The  two  following  are  stated  to  be  the  results  of  experiments  and  ana- 
lysis, (m) 

Foureroy  and  Vauqudin.  Benelius, 


Animal  matter 51.0  Cartilage    .    .    . 

Phosphate  of  Lime     ...    37.7  Bloodvessels 

Carbonate  of  Lime     •    •    .    10.0  FluateofLime    . 

Phosphate  of  Magnesia  .    .      1.3  Phosphate  of  Lime 

Carbonate  of  Lime 


.  32.17 

.  1.13 

.  2.0 

.  51.09 

.  11.30 

100      Phosphate  of  Magnesia     .  1.16 
Soda,  Muriateoi  Soda  and 

Water 1.20 


100 

The  {general  results  of  these  analyses  serve  to  show  that  the  fibrillae, 
into  which  bone  may  be  divided  by  maceration,  consist  of  a  cellular  tia- 
9tie,  containing  initsareolasaquantity  of  earthy  salts.  It  is  hence  obvious^ 
that  if  the  earthy  and  the  animal  parts  of  bone  do  not  bear  a  proper  re- 
lation to  each  other,  the  bone  must  be  improperly  temperea  and  un- 
adapted  to  its  office;  and  that  if  the  earthy  or  calcareous  part  be  deficient, 
its  substance  must  be  too  soft  and  yielding,  and  tend  to  produce  that 
defect  or  disease  called  Parostia  FiexUis  or  MoUilies  osHum^  or  too  great 
flexibility  of  bone;  and  that  if,  on  the  other  hand,  the  animal  part  be 
deficient,  or  the  calcareous  part  in  excess,  it  must  lose  its  cohesive 


(/)  1  Best  Ph.  84;  1  Horn.  Anat  52.  Jackson,  Prin,  Med  2685  1  Bell's  Anat. 

(^)  See  1  BoBt  85$  1  Horn.  Anat  55.  526$  3  Paria  &  Fonb.  76. 

Quain's  EL  ,^  ^  - ,  ^-. 

(h)  1  Boat  Ph.  85,  1  Horn.  Anat.  55.  W  ^  Good,  220. 

ft)  Id.  ibid,  and  ante,  20,  21.  (m)  See  a  description  of  the  process  to 

(k)  1  Bost  85tQ88»  &c;  5  Good,  218;  analyze,  1  BeU's  Anat.  526;  Quain's  EL 

1  Horn.  Anat.  55»S67|lDuDgLPhy.291i  44. 
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power,  become  brittle  and  apt  to  break,  and  produce  that  defect  or  dig-  chap,  ul 
ease  called  Parostiafragilia  or  Fragilitas  088ium.(n)  Sect.  I. 

The  knowledge  of  these  defects  leads  to  a  peculiar  treatment  of  each  Skiletok 
with  respect  to  diet  and  other  remedial  measures ;{o)  and  though  it  is  ^'°^^"?: 
said  that  the  earthy  property  of  lime  is  supplied  and  continued  without 
regard  to  the  nature  of  the  food,  or  of  the  soil  or  country  where  the  party 
resides;(/))  yet,  when  the  bone  is  too  brittle,  an  unhealthy  condition  of 
the  osseous  system  is  thereby  indicated,  for  which  sea  air,  tonics,  with 
the  use  of  acids  and  a  generous  diet,  are  recommended ^(g)  and  when,  on 
the  other  hand,  the  bones  are  ioQ  flexible^  perfect  quiet,  with  a  plain  un- 
irritating  but  somewhat  generous  diet,  and  tonic  medicines,  are  recom- 
mended (r) 

Gelatine,  we  have  seen,  is  a  gluey  matter,  being  the  lymph  of  the  Gelatine 
blood. («)     Cartilage  is  the  silvery  white  semi-transparent  but  dense  and  &n^  card- 
solid  substance,  which  covers  the  articular  ends  of  bones,  entering  into  ^^,^" 
the  formation  of  joints  in  the  fresh  state,  and  which  would  otherwise  rub  ^"^^ 
against  each  other,  or  it  is  interposed  between  bones,  as  between  the  ver- 
tebrae and  ribs,  and  which,  as  man  advances  in  age,  gradually  become  in 
a  degree  ossified,  but  which  still  exist  in  the  hardest  bones,  and  consti- 
tute their  basis,  and  from  which  the  gelatine  and  phosphate  of  lime  may 
be  removed;  and  this  substance  is  provided  with  nerves,  arteries,  veins, 
and  lymphatics.     But  it  has  been  considered,  that  in  joints,  the  cartila- 
ginous surface  does  not  secrete  any  synovial  fluid ^(f)  and  we  have  seen, 
that  it  is  the  general  opinion  that  cartilage  is  never  reproduced. (k)    la 
adult  age,  the  earthy  portion  or  phosphate  of  lime  preponderates,  and  the 
bones  are  of  a  whiter  colour,  and  they  are  then  more  brittle,  and  when 
fractured,  unite  more  slowly  than  in  youth. (j?) 

Medulla  or  marrow  is  found  even  in  the  most  solid  portions  of  bone.  Marrow. 
It  serves  to  moisten  the  bones,  and  thereby  gives  them  strength,  (y)  This 
does  not  begin  to  be  secreted  until  after  birth.  The  constituent  princi- 
ples of  marrow  are  found  to  be  the  same  as  other  fat  substances,  namely, 
oil,  water,  and  sebacic  acid.(z)  In  infancy,  being  interspersed  with  nu- 
merous blood  vessels,  it  appears  like  a  red  jelly,  afterwards,  towards  ma- 
turity, as  tlie  blood  vessels  therein  decrease,  it  appears  yellow^  and  in 
old  age  is  of  a  Jeep  yellow  colour,  and  of  a  thicker  consistence.  It  is 
more  solid  and  yellow  in  males  than  in  females,  (a)  In  consumptive  dis- 
eases, the  medulla  is  absorbed  by  the  lymphatics,  but  is  soon  deposited 
again  if  the  constitution  resume  its  healthy  functions;  it  does  not  appear 
to  be  subject  to  idiopathic  diseases,  but  is  only  changed  when  the  bones 
are  affected  at  the  same  time.  (&) 

Besides  the  marrow  which  occupies  the  central  cavities  of  some  of  the  Other  oily 
larger  bones,  the  pores  and  cancetli  of  the  bone  itself  contain  a  kind  of  jp^^^^^i^ 
oUy  matter,  which  has  been  thought  to  differ  from  marrow  merely  in  be- 
ing more  fluid,  (c)   It  is  conjectured,  that  the  marrow  and  the  oil  of  bones 
serve  the  same  purposes  in  the  animal  economy  with  the  other  oily  se- 
cretions.((/) 

Bones,  in  their  most  perfect  state,  possess  but  very  few  blood  vessels, 

«■— »— ■^— ^»»^^l    —I       II   »   l-^— ^^.— M»«^»^^  I  I  .  I     I       ■!         I  ■  .      II..  I.     .       ■     .  II        I  ■     I.  I  I  I.I       II     — 

(n)  5  Good,  218, 219{  2  Gibson,  Suxv.  (u)  Ante,  59. 

32, 34.  (a?)  3  Paris,  73,  76?  5  Good,  218,  219* 

(o)  Id.  223,  &c.  Amer.  Cyclop.  Prac.  Med.  tit.  Ages, 

(v)  Id.  235.  (y)  1  Horner,  Anat.  65;  2  Dunglison, 

Zq)  Id.  219.  Phy.  209;  but  see  1  Bost.  88. 

(r)  Id.  223.  (z)  1  Bost  86?  2  Dunglison,  Phy.  209. 

(a)  Ante,  26,  27;  1  Dunglaaon,  Phy.        (a)  Id.  ibid.;  and  see  2  Par.  &  Fonb. 

15.  21, 24. 


bones. 


(0  2  DungliBon,  Phy.  209;  3  Par.  &        (b)  1  Homer,  Anat  67. 
ronb.  76;  1  Homer,  Anat.  279;  see  post,        (cS  1  Bost  87. 
M  to  caiti]iige.  (d)  Id.  88. 
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OBAP.  itL  compared  with  other  parts  of  the  human  frame.  They  are,  however, 
Sifcr.  L  supplied  with  arteries  and  veins(/)  for  their  growth  and  nourishment.(^) 
8xunov  The  bones,  in  infancy,  are  formed  by  the  arteries,  and  modified  partly 
AKtt'BonM,  jjy  ^jj^  periosteum  and  partly  by  their  elaboration  through  the  gelatinous 
Aiteries  and  cartilaginous  substances: (a)  but  as  they  advance  gradually  towards 
and  vein*  completion,  the  vessels  which  enter  their  structure  become  obliterated, 
lA  bones.    ^,^^  ^^  bones  become  more  and  more  dependent  on  the  periosteum  for 

osseous  nutrition,(t) 
Abncbent      It  has  been  observed,  that  no  absorbent  or  secreting  vessels  have  been 
and  lecer-  discovered  in  the  bones,  but  that  it  is  certain  that  they  contain  them  from 
n«it  vet-    other  effects,  namely,  the  gradual  removal  of  old  particles  and  deposite 
fv*2f        ^f  new,  which  it  is  known  take  place,  and  which  can  be  attributed  to  no 
other  cause,  as  in  the  instance  of  bones  of  animals  fed  upon  madder  root, 
which  become  thereby  coloured. (A) 
^ll^hetber        1^  ^^^  ^^^^  &&<^«  ^^^  when  bone  is  in  its  most  perfect  state  (that  is, 
ibaeut    when  most  ossified,)  it  does  not  seem  that  any  nerves  are  sent  to  them, 
neroea'm     and  that  bones  are  consequently  devoid  of  sensibility ;{l)  others  state, 
^'^'o^*'        that  although  they  have  but  little  sensibility,  still  they  possess  some  feel- 
ing.(m^    It  is  generalljr  admitted,  that  when  bones  are  the  seat  of  dis- 
ease, they  become  excjuisitely  painful,  and  this  is  accounted  for  on  the 
ground  that  the  sensation  arises,  not  from  any  nerves  actually  sent  to  the 
Done  itself,  bat  from  their  increased  bulk  (attributable  to  their  inflamed 
state,)  and  their  unnatural  or  unhealthy  firmness  of  texture  distending 
and  pressing  upon  the  nerves,  which  are  distributed  upon  the  contiguous 
parts;  and  tnis  we  have  seen  takes  place  with  respect  to  diseased  mem- 
branes of  all  descriptions,  (n) 
Bixthly^  Dr.  Bostock  inclines  to  think,  that  every  part  of  the  bone  is  possessed 

VitaUty^of  of  vitaRty,  and  that  even  the  phosphate  of  lime,  while  forming  a  part  of 
''^^■^^        an  organized  body,  is  alive,  because  the  bone  is  so  generally,  (o) 

Beventh^t      The  bones  are  invested  or  surrounded  throughout  (except  at  their  arti- 
Of  tbe^e-  culating  or  joining  extremities)  with  a  vascular  membrane  called  the  Pe- 
noMeofnof  f-io^f^t/fii  (from  sri^i  about,  •o'Tid?  the  bone,)  and  of  which  some  contend 
^"***'        there  b  an  external  and  internal  periosteum 5(/))  but  the  latter  has  been 
disputed,  (p)    The  internal  periosteum  of  the  long  bones  in  particular, 
it  is  insistea,  is  concerned  in  the  reproduction  of  bone  after  necrosis  or 
ihortification.(9)     In  the  latter  part  of  life,  when  the  blood  vessels  in  the 
bone  have  become  obliterated,  the  periosteum  affords  osseous  and  appro- 
priate nutrition  to  the  bones, (r)  and  it  has  been  considered  as  the  exclu- 
sive organ  of  ossification. («)     The  periosteum  also  gives  attachment  to 
tendons,  ligaments,  and  muscles,  (f) 

Eighthly,  Of  all  the  systems  of  organs,  the  osseous  is  that  which  in  the  ordinary 
FpomeiB of  course  of  nature  arrives  latest  at  its  full  period  of  development  and  per- 
amfication  fecfion,  the  progress  of  ossification  not  being  fully  completed  in  all  the 
^^1^^*]^  different  parts  of  the  skeleton  until  about  the  sixteenth  or  eighteenth 

bone  or  _ 

callus. 

(f)  [The  author  ia  in  enor,  as  the  blood  (m)  Liz.  113  to  116. 

vess^lB  of  bones,  thou^^h  small,  are  veiy  (n)  1  Bost.  102;  Broussaia»  Phy.  485; 

numerous^  see  1  Horner,  Anat  61,  62.]  Jackson,  Prin.  Med.  273. 

S)  Broussais,  Phy.  228;  1  Best  101.  (o)  1  Bost  103;  and  see  post,  64,  65. 

)  The  formation,  also,  like  all  other  (j))  1  Homer,  Anat.  63;  1  Dunglison* 

secretions,  is  influenced  by  the  nerves.  Phy.  292;  1  Bell,  Anat.  27,  28,  399  to 

(i)  1  Homer,  Anat  73.  401. 

Ik)  1  Bost  101;  1  Homer,  Anat  63.  (9)  1  Homer,  Anat  GT. 

(l)  1  BoBt  101;  [See  on  this  subject^  (r)  Liz.  116;  Coop.  Diet  tit  Fracture. 

Beclaid,  Anat  Gen.  who  states  that  nerves  («)  Coop.  Diet  tit  Fracture. 


have  been  traced  into  them.]  (/)  1  Homer,  Anat  63. 
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y^r,{u)  and  sometimes  even  later.(;r)    The  process  of  the  growth  of  cbap.i^*- 
bone  in  the  foetus  being  practicallj  of  verj  consic^rable  importance^  as   Sior.  I. 
well  surgically  as  in  numerous  judicial  inquiries,  will  be  hereafter  more  Skxlv^iv 
particular) J  considered. (^)    It  may  here  suffice  to  state  that  the  ossific  ^'^^^*?*' 
process  runs  through  three  distinct  states  or  conditions,  namely,  tlie  mu- 
cous, next  cartilaginous,  and  finally  that  of  solid  bone.(2r)   Though  these 
succeed  each  other  regularly,  it  would  be  a  mistake  to  suppose  that  the 
mucus  becomes  hardened  into  a  cartilage,  or  the  latter  solidified  into 
bone,  by  any  process  similar  to  transformation.     The  change  is  gradual, 
coinciding,  in  some  measure,  with  an  alteration  in  the  mode  of  nutri- 
tion in  the  part,  in  consequence  of  which  bone  is  from  time  to  time  de- 
posited in  place  of  cartilaee.(a)    Like  other  parts  of  the  human  frame, 
bones  ossify  and  increase  from  the  external  circumference  towards  the 
centre,  and  not  from  the  centre  towards  the  surface,(M  though  we  have 
seen  that  there  are  exceptions,  especially  in  the  cranial  bones.(c) 

The  progress  of  ossification  in  cases  of  fracture  and  diseases  of  the 
bone,  will  be  more  properly  considered  when  we  examine  the  treatment 
o(  fractures  and  dislocations, {d) 

The  power  which  the  constitution  possesses  of  repairing  bones  when  ac- 
cidentally injured,  is,  perhap,  more  wonderful  in  its  operation  than  that 
which  onginally  produced  tnem,  as  it  exhibits,  in  a  remarkable  manner,, 
that  mutual  adjustment  of  the  different  corporeal  actions,  and  the  adap^ 
tation  of  it  to  fortuitous  circumstances,  which  distinguish  the  living  animal 
machine  from  all  mechanical  contrivances.  Not  only  do  we  find  that  if 
a  bone  be  completely  divided,  the  fractured  ends  are  quickly  cemented 
together  and  rendered  as  fifrm  as  before  the  injury;  but  even  after  a  con-i 
siderable  portion  of  the  bone  has  been  removed,  a  new  portion  is  actually 
gmeraiea  ijo  supply  the  deficiency .fe) 

It  is  now  generally  understood,  tnat  the  process  by  which  bone  is  r$*t 
paired,  is  very  similar  to  that  by  which  it  was  originally  produced;  the 
arteries  of  the  divided  bone  throw  out  a  soft  matter  callea  lymph  or  co- 
agulated albumen;  this  becomes  gradually  converted  into  cartilage,  or 
rather,  perhaps,  is  replaced  by  it  after  being  itself  previously  absorbed, 
The  earth  of  bone  is  then  deposited  in  this  cartilage,  and  the  cartilage 
itself  is  then  gradually  removed  by  the  absorbents:  but  the  immediate 
cause  by  which  this  change  is  effected  seems  unknown.  (/) 

Like  all  other  organized  parts,  we  have  reason  to  suppose  that  every 
portion  of  bone  is  connected  with  both  the  arterial  ana  the  absorbent 
sjstem,  and  that  in  process  of  time  each  particle  is  removed  and  fresh 
ones  deposited  in  their  place,  (g) 

Bones  are  subject  to  various  defectszxiA  diseases^   The  defects  are,  mis-  Ninth,  De' 

ossification,  which  is  of  two  descriptions,  namely,  1  si, parostiafragilis  or  ^ti    and 

diseaseii  ii» 
■  '  bone.  (A) 

(tf)  Amer.  Cyclop.  Prac.   Med.    tit  and  pott,  of  Fradureag  1  Gibson,  Sui^. 

^Bga,  260.  382. 

(«)  1  Homer,  Anat  72,  Sec;  3  Par.  &        (e)  1  Boat.  99;  and  see  ante,  42,  43,  as 

Fonbl.  75, 76;  and  see  3  Boet  264.  to  the  continual  renewal  of  parts;  and  see 

(y)  Post,  Chapter  on  the  Distinction  of  the  peculiarity  that  in  some  pregnant  wo- 

Sexes,  &c.  men  callus  will  not  fonn  until  after  their 

(z)  1  Homer,  Anat  68;  1  Bost  95, 96.  delivery,  and  will  then  proceed  regularly; 

(a)  1  Homer,  Anat  69; 3  Par.  h.  Fonbl.  5  Good,  10;  post,  66,  note,  (r)  1  Homer, 

75, 76.  Anat  75. 

\h)  1  Homer,  Anat  69,  70;  but  see        (J)  ^  B^'^  ^>  ^^*  ^  Homer,  Anat 

ante,  38, 39.  75. 

[tS  Ante,38,  39.  (g)  1  Bost  99  to  104;  ante,  42;  and 

\a)  See  Sir  A.  Cocker  on  Dislocations  supra,  note,  {d,)  (e.) 
and  Fractures;  Coop.  Surg.  Diet  tit  Cal-        (A)  It  will  be  observed,  that  in  the  con- 

his,  282;  and  tit  Fhictures,  498  to  502;  text,  the  phrssea  adopted  by  Dr.  Good  in 


64  THE  SKELCTOK  AND  BONE^. 

CHAP.  la  too  great  brittlenes8,{t)  or,  2d,  parostiaflexilis  or  mottUies  osnum,  being 
SscT.  I.    too  peKX  iiexihilityjjc)  or,  3d,  bones  maj  be  changed  into  a  fleshy  sub- 
SuuTtfir  stance  called  osteo  sarcoma,  (from  •«-T#d»  and  ff-^fl  flesh)  and  which  al- 
Ajp  Boy  to.  ^ajg  originates  in  the  periosteum. (/J     So  there  may  be  contortions  of 
bone,(m)  which  is  either  cyrtosis  rhachia,  vulgarly  called  rickets,  and 
chiefly  affectitig  children,(n)  or  cyrtosis  ctetimsmus  or  cretinism,  also 
,  constituting  a  contortion  of  bone,  and  usually  combined  with  mental  im- 
becility, (o) 

A  third  defect  or  disease  is  ternied  anchylosis,  or  a  junction  of  the 
joints,  as  if  they  were  soldered  together,  and  destroying  the  power  of  lo- 
comotion.(p) 

Fourthly,  is  a  local  defective  ossification  in  some  of  the  vertebrae,  and 
a  fluid  swelling,  most  commonly  situated  over  the  lower  lumbar  vertebras, 
called  spina  btjida.{q)  This  is  merely  defective  union  of  the  two  ossific 
centres,  forming  the  spinous  process  of  each  vertebrae. 

A  fifth  irregularity  is  osthexia  or  osthexy  from  the  Greek  •ff*rfdf  and  etfac, 
^a  bony  habit^^^  and  which  is  an  undue  ossification  of  the  soft  parts,  and 
when  they  become  indurated  by  a  superfluous  secretion  and  deposite  of 
Ossific  matter,  (r)  In  this  disease,  the  earthy  property  is  too  abundantly 
generated  and  not  sufficiently  carried  off;  whereas  in  the  parostia  flexilis 
It  was  too  deficiently  supplied. («)  This  is  of  two  descriptions,  namely, 
Jirst,  osthexia  infarciens^  which  are  calculous  concretions  of  ossific  mat- 
ter, deposited  in  nodules  in  the  organs  of,  and  formed  in  the  kidneys  and 
bladder,  and  sometimes  in  the  substance  of  the  brain,  or  in  the  lungs,  and 
in  the  substance  of  the  breast,  &c.,  and  which  sometimes  occur  in  the  de- 
cline of  life;(0  secondly,  osthexia  implexia  or  o&si&c  matter,  deposited  in 
concentric  layers  in  the  tunics  of  vessels,  rendering  them  rigid  and  uniro- 
pressible,  as  an  ossification  of  the  aorta  or  other  large  arteries.(u)  The 
arteries  of  almost  any  part  of  the  body  may  deposite  bony  matter,  bow- 
ever  soft  and  flexible  may  be  the  structure  in  which  they  ramify.  We 
have  bony  deposite  in  the  kidneys,  in  the  fibrous  membrane  of  the  brain, 
or  even  in  substance  in  the  tendons,  and  very  generally  in  the  arteries  of 
old  persons,  rendering  them  rigid  and  incompressible. 

The  diseases  of  the  bones  are  either  general^  which  may  affect  all,  or 
peculiar  and  confined  to  some  bones.  When  bones  are  labouring  under 
disease  they  exhibit  very  unequivocal  marks  o(  vitality;  being  subject  to 
affectiohs  which  are  precisely  similar  to  the  inflammation,  swelling,  aifd 
suppuration  of  soft  parts,  making  allowance  for  the  difference  of  their 
mechanical  structure.  And  although  healthy  bone  is  insensible,  yet  in 
some  of  its  diseased  states  it  becomes  exquisitely  painful;  and  in  this  case 
'       -    -----        -      -   -  _  -  >  —       --  ■  ■  

his  excellent  comprehensive  work,  in  de-  Coop.  Surg.  Diet  tit.  Fngilitas  Ossium, 

scribing'  the  diseases  of  bone,  have  been  p.  540. 

adopted;  but  it  is  fit  to  intimate  to  the         (&)  5  Good,  219;  2  Gib.  Surg.  32;  Coop, 

student  that  some  of  these  are  now  ob-  Surg.  Diet  tit  Mollities  Ossiura. 
jected  to  by  some  eminent  surgeons  as        (l)  Coop.  Surg.  Diet  tit  Osteo  SsT' 

not  strictly  professionak    The  diseases  of  coma;  2  Gibson,  Surg.  25. 
bone,  as  distinguishable  from  defects,  are        (m)  5  Good,  224;  2  Gibson,  Surg.  35. 
in  general  similar  to  those  of  «y2;)ar/«.  Jn-        (n)  5   Good,  224,  &c.;  Coop.  Surg*. 

Jlttmmaiion,  terminating  eillier  in  abscess,  Diet.  tit.  Rachitis;  and  tit  Rickets,  see  the 

ulceration,  or  caries,  in  necrosis  or  mortifi-  remedy,  5  Good,  229;  and  as  to  the  verte- 

cation,  or  deposite  of  bone,  called  thicken'  bnil  column;  1  Amott,  425. 
ing,  when  in  the  walls  of  medulla,  or  ex-        (o)  5  Good,  232. 
cstosis  or  growth  from  the  surface,  fragili-        (p)  Ante,  56,  n.  (d;)  Liz.  127;  Coop, 

tas  ossium,  mollities  ossium,  rachitis,  each  Surg.  Diet  tit.  Anchylosis, 
of  which  may  be  congenital,  the  latter  ge-         {q)  5  Good,  273;  Coop.  Surg.  Diet  tit. 

nerally  so.     Osteo  sarcoma  is  a  growth  Spina  Bifida, 
from  bone,  partly  bony,  partly  of  a  hard,        (r)  5  Good,  234. 
^itish,  firm,  flesh-like  substance,  or  ra-        («)  Id.  ibid.;  and  supra. 
ther  like  gristle.  (t)  5  Good,  235. 

(0  5  Good,  218;  2  Gibson,  Surg.  34;        (u)  Id.  236. 
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it  may,  we  have  seen,  be  presumed  that  the  sensation  arises  not  from  chap,  la 
any  nerves  actually  sent  to  the  bone  itself,  but  from  its  increased  bullc    Sicr.  I. 
and  firm  teiture  distending  the  nerves  that  are  distributed  upon  the  con-  Skxlstov 
tiguous  parts,  as  takes  place  with  respect  to  dense  membranes  of  all  de-  ^*°  bohi». 
8criptions.(xj     Should  the  health  of  the  patient  thud  affected,  suflRer  bj 
the  combineci  effects  of  the  disease  and  long  confinement,  it  may  be  de- 
sirable to  brtng  the  disease  to  a  crisis  by  artificial  means,  namely,  that 
of  cutting  down  on  the  bone  and  sawing  away  the  disea»ed  or  dead  portion. 
The  same  general  observations  with  respect  to  the  nature  of  their 
Diseases^  will  apply  to  the  tiones  as  to  the  cartilages  and  the  tendons.  |y) 
They  are  principally  Cffries,  necrosis, -exostosis;  and  when  the  bone  19  ih^ 
flamed,  the  action  terminates  ^ther  m  i^esolution,  exfoliation,  necrosis^ 
or  caries.  (2:) 

Caries  is  ulceration  of  bgne,  and  this  nlceration  is  fi)u-nd  to  vary  or  to  Caries., 
present  different  types  in  precisely  the  same  manner  as  the  soft  parts; 
namely,  there  is  healthy  ulcer,  and  healthy  caries,  indolent  ulcer,  and'in^ 
dolent  caries,  &.C.  (a)  'This  more  frequently  affects  the  spcingy  bones^ 
Buch  as  the  vertebrae.  When  it  affects  'the  body  of  one  of  the  vertebrae*, 
or  one  of  the  bones  of  the^carpus  or  tarsus,  it  generally  also  affects  the 
contiguous  one.  The  Tkaatment,  if  it  be  a  healthy  description  of  caries, 
is  that  of  simple  dressing;  when  indolent,  stimulating  ilressing  and  slight 
pressure  by  bandage;  when  irritable,  anodyne  fomentations  and  poultices; 
(b)  when  inflammation  has  subsided,  anil  tio  other  means  exist  of  pro- 
curing a  healthy  termination  toihe  disease^  then  amptttiition  may  become 
necessary,  (e) 

Necrosis  is  a  mortification  of  bone,  and  this  more  frequently  attacks  NecrcMii. 
the  long  cylindrical  dense  bones,  and  especially  the  Tibia,(e/)  and  which 
hones  we  have  seen  are  seldom  affected  by  caries.  It  never  affects  the 
ribs,  although  their  structure  resembles  the  other  bones  subject  to  that 
disease,  (e)  In  the  Treatment,  the  dead  bone  is  to  be  left  as  long  as  the 
health  of  the  patient  will  permit,  for  the  purpose  of  being  either  exfoli- 
ated or  absorbed. (/) 

New-formed  parts,  such  as  callus,  readily  admits  of  being  absorbed, 
and  hence,  when  formerly  there  have  been  broken  bones,  ulcers  will, 
sometimes  destroy  the  callus  of  old  fractures.  (^) 

Exostosis  has  been  defined  by  one  of  the  ablest  anatomists  and  sur-  £xost< 
{^ns  of  the  present  time  to  be  a  disease  of  bone  consisting  of  the  heap* 
mg  up  of  new  spongy  ossific  matter  from  the  surface  of  apparently 
healthy  bone.  These  tumours  sometimes  acquire  an  enopmpus  si^e,  and 
on  examination  appear  like  large  fungous  growth  of  bune,  destroying  all 
trace  of  the  form  of  the  bone  from  which  they  grew..  The  same  disease 
in  the  horse  is  called  a  splint'(h) 

(x)Aate»25.  5  Good,  220i  Coopc;.r's  Surg-  pict  tit. 

(y)  1  Boft  }02,  and  po4t  Necrosis,  and  tit.  Spina  Yentosa. 

Iz)  %  OihMn,  9urg.  9  to  40;  1  Boal.        (e)  Lizars,  13. 
103.  (/)  2  Gibson;  Sure.  18^  and  see  na- 

(a)  3  Goody  34ftf  Cooper's  Surg.  Uict  merous  authors  reif^rred  to  in  Coop.  Diet. 

tit  Antnm^  tit.  Caries}  and  tit.  Vertex  tit.  Necrosis, 
brx.  (f )  See  Coop.  Diet  tit  ulcers. 

(6)  Id.  Ibid  2  Gibson*  Surg.  11.  (A)  See  also  the  definition  in  5  Good^ 

\t\  2  Gibson,  Surg.  12.  ?15{  Coop.  Diet,  tit  Exostosis;.  2  GlbsQ^k 

V4Q  2  Gihion^  Surg.  18^  3  Good,  345;;  J9urg.  20  to  22. 
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GBAP.  UL      Spina  Venioza  (a  term  nearl j  obsolete  among  medical  writers,)  is  a 

SicT.  L    disease  of  the  long  bones,  attended  with  a  formation  of  matter  in,  and 

Skilrov.  absorption  of  the  medullary  cavity,  and  thinning  with  extension  of  the 

akbBohm.  yf^w^^    It  |g  occasionally  confounded  with  a  somewhat  similar  change  in 

Spina  Yen-  the  bone  which  occurs  in  white  swelling,  (i) 
tofla. 

6.  Dijuries      The  injuries  to  Bonet  are  principally  fractures^  and  those  to  Joints  are 
to  Bones,    usually  dislocatiansfijc)  but  they  are  not  unfrequently  composed  of  both. 

Fracture  is  the  actual  separation  of  one  part  of  a  bone  from  the  other, 
whilst  DUlocation  obviously  signifies  the  separation  of  the  parts  com* 
posing  a  joint  (/)  The  Vertebrss,  and  the  bones  of  the  carpus  and  tarsus, 
and  other  irregularly  round  figured  bones,  which  consist  of  a  spongy 
structure,  incased  in  a  thin  osseous  shell,  are,  on  account  of  their  situa- 
tion, seldom  dislocated,  they  being  so  strongly  connected  by  muscles 
and  ligaments;(m)  but  they  may  be  fractured,  and  are  usually  so  trans- 
versely, (m)  If  the  Atlas,  or  either  of  tlie  cervical  vertebrae  be  dislocated, 
it  usually  instantly  occasions  generally  paralysis  and  death. (n)  The 
Sternum,  or  the  breast  bone,  also,  is  never  dislocated,  but  is  subject  to 
fracture.(o)  The  Ribs  are  particularly  liable  to  a  splintering  or  commi- 
nuted fracture,  (p)  The  Vertebras,  and  other  bones  first  referred  to,  sel- 
dom unite  by  osseous  junction,  but  generally  by  cartilaginous  or  ligamen- 
tous union,  or  by  both.j^^)  The  dense  bones  when  fractured  form  a  strong 
bond  of  union,  and  their  torn  vessels  pour  out  a  superabundance  of  bony 
matter.fo^  But  the  subject  of  fractures  and  dislocations  and  their  treat- 
ment will  be  more  properly  considered  hereafter.  It  is  a  remarkable, 
but  well  established  fact,  that  all  the  powers  are  frequently  so  devoted 
and  applied  in  the  support  of  the  growing  foetus  that  a  broken  bone  in  a 
pregnant  woman  will  sometimes  not,  during  her  pregnancy,  secrete  any 
callus,  and  consequently  will  not  unite  till  after  child -birth,(r)  but  this 
result  is  by  no  means  universal. 

7,  The  .  '^^^  number  of  bones  differ  according  to  the  age  at  which  the  enu  meration 
Number  is  taken ;  for  at  maturity  and  subsequently  many  bones,  apparently  several, 
and  Names  are  so  joined  by  ossification  as  to  become  one.  The  whole  skeleton  is  sup- 
of  Bones  in  posed  to  contain  ^45  bones,  or  according  to  Dr.  Bostock,  260  bones,(/)  or, 
particular,  omitting  the  mere  small  accessory  bones,  then  only  19r  bones,(t/]  name- 
w  ly,  the  head,  face  and  tongue  and  larynx,  sixty-seven,  including  the  thir- 

^-two  teeth;  the  trunk,  containing  the  spinal  column,  thorax  and  pelvis, 
fifty-four.  Each  upper  extremity,  consisting  of  the  shoulder,  arm,  forearm, 

(t)    See   also    the  definition    in    2  (n)  3  Paris,  51,  52. 

Gibson,  Sar^.  22;  3  Good,  350;   Coop.  (o)  Id.  1  Gibson,  Surg.  301;  and  Coop. 

Diet  tit  Spina  Ventosa;  and  tit.  Exos-  Diet,  tit  Dislocation, 

tosis.  (p)  1  Gibson,  Surg.  298. 

(k)  Some  of  the  most  celebrated  au-  (q)  1  Lizars,  117:  Coop.  Diet  tit  Dis- 

thors  speak  rather  vaguely  oi Dislocations.  location,  and  tit  Callus. 

A  dislocation  can  only  be  an  injury  to  a  rf,\  5  Good  10. 

joint,  and  not  to  the  hone  itself,  and  it  is  ^.^  , ,  ^^    ' ,   *              ^^,     ,  ,,     . 

an  injuiy  only  \Xi  thai  part  oi  the  joint  J'\  I  h^^e  taken  some  of  the  following 

most  distant  f?om  the  tnSik.    There  is  no    ^"^"^V^'Tc^^r^.^^^  T  ^^^ 

such  accident  as  dislocation  of  the  hip,    ^^*"  »  ^\^^  ^^'^i  ^\  Anio^^  El.  Phys. 

though  the  most  eminent  surgeons  speik  ^"?  ^™S  ?™  Vw^l''*'"'  ^T  ""^^  *""* 
ofit  Ifisadislocationofthe/emurfrora  Pn^cipally  from  Dr.  Amott,  whosoclear- 
the  acetabulum.  Both  when  inited  form  X  «pla«ns  every  subject  on  which  he  at- 
the  joint  Perhaps  the  proper  definition  *^™P^  *^  ^^^'^^• 
of  the  term  Dislocation  is,  the  diapkee-  (0  ^  Bost.  76;  Soemmering,  Corp. 
ment  of  the  parts  composing  a  joint.  'Rnm,  Tab.  ff.  1 2 ;  Boyei**8  Anatomic,  torn . 

(0  See  autlwrs  referred  to  in  Coop.  1»  ?•  ^2;  Monro's  Outlines,  vol.  1, 12;  1 

Diet  tit  Dislocation  and  Fracture.  Homer,  Anat  50,  &c. 

(m)  1  Gibson,  Surg.  355,  («)  1  Horner,  Anat  50—57. 
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hand,  fingers  and  thumb,  thirty-two;  and  each  lower  extremity ^  containii^  cbap.  m. 
the  thigh,  leg,  foot  and  toes,  thirty  bones.    Thus,  in  the  Head,  the  Crani-    Sxcr.  I. 
nm  contains  sixteen  bones,  eight  being  of  the  head,  and  eight  of  the  ear;  S"^™™* 
the  face,  forty-six  bones,  including  the  thirty -two  teeth,  (t?)  In  the  trunk,  ^*°  ''^"*' 
the  spine  contains  twenty- four  bones  or  vertebras;  the  first  nearest  the 
head,  called  the  Atlas,  which  supports  the  head;  the  second  vertebra, 
termed  the  axis,  because  it  is  the  pivot  on  which  the  head  turns,  or  den- 
tata^  from  its  tooth-like  process,  by  which  it  is  fixed  by  ligaments  to  the 
base  of  the8kull;(2?)  the  thorax,  twenty-six  bones,  namely,  the  two  parts 
of  the  sternum  or  breast-bone  (united  \n  one  at  manhood,)  and  the  twen- 
ty-four costSB  or  ribs;  the  pelvis,  where  the  real  spine  terminates,  and  of 
which  the  hip  bones  form  the  sides,  four  bones,  namely^.the  os  sacrum 
(which  is  a  spongy  bone,  like  the  vertebrae,)  the  os  coccygis,  and  the  two 
ossa  innominata. (y)    In  the  upper  extremity  the  projection  of  each  shoul- 
der is  formed  by  two  bones,  each  upper  arm  contains  one  bone,  each  fore- 
arm two  bones,  and  each  hand  twenty-seven  bones,  namely,  each  wrist 
eight  bones,  five  metacarpal  bones,  and  the  fingers  and  thumb  fourteen 
bones.     In  the  lower  extremity  each  thigh  contains  one  bone,  \\\%  femur; 
each  leg  three  bones,  namely,  the  Tibia,  fibula^  and  patella;  and  each 
foot  twenty-six  bone«. 

But  besides  the  above  9A5  bones,  there  are  some  other  small  bones, 
namely,  the  ossa  Sesamoidea,  which  vary  in  size  and  number  in  different 
persons,  and  are  usually  situated  at  the  roots  of  the  thumb  and  great  toe, 
and  the  ossa  triquetra,  or  wormiana,  which  are  small  bones,  varying  in 
size  and  number,  and  occasionally  found  in  the  line  of  the  ^sutures  in 
some  skulls. 

The  following  tables  and  maps  of  the  skeleton  give  the  number,  names 
and  situation  ofeach  bone. 

(v)  It  is  part  of  the  duty  of  a  surgeon        {x)  1  Horn.  Anat  83, 
in  the  army  to  examine  the  teeth,  for  bad 

teeth,  or  loss  of  them,  diaquaUfies  a  sol-        (y)  As  to  a  distorted  Pelvis,  see  1  Pa- 
dier  from  biting  off  the  end  of  the  car-    "%  272,  274;  Dewees,  Midwif.  28. 
trtdgc^  G.  Smith,  441. 
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TABLE  OF  THE  BONES.(z) 


S',  » 

'CraniuHif'  16  B&ntSi  viz. 
Head  8, 
Ears  8, 


1  bs  FrontU 

2  OssaParietalia 

1  Occipitifl 

2  Ossa  Tempofnni, 
conttiningp 


Mallei 
2Inci 

2  Ona  OrbicuUfi* 
^2  Stapides 


f  ftkAivSr  Bonea^  "^ 


OD 


Face^  46  BoneSi  viz. 
6PaiT8» 

2  Single  Bones, 
32  Teeth« 


5  and  tATptx, 
5Bonefl^ 


Spine,  24  Bonei^ 


{ 


1  Os  Ethmoi(|e8 
^  1  Os  Spaendldes 

^  2  Ossa  Mazillaria  Supeiiora 

2  Ossa  Na^Iia 

2  Ossa  Lachryiiialia 

2  0taaMalarum 

2  Osaa  Palatina 

2  Ossa  Turbinata  Inferioni 

1  Os  Yonder 

1  Os  MaxiDare  Ihferius 

r  8  Incisures 
32  Dentes  or  Teeth,  I    4  Ciispidati  orCanirf 
consisting  of        ]    8  Bicuspides 

US  Molares 
Os  Hyoides 
Thyroid  bone 


1%t«c»  54  Bone8,-< 


Thonz^  26  Boaes  -    - 


.Pehris,  4  dones^ ... 


CO 


Uprb  ExT»»Krrt,^ 

64  Bones.        ^ 


'  Shoulders^  4  Bonfes, 
'  Aitn%^  Bones,  -  - 
Foreanna^  4  Bones, 


•I 


Hands,  54  ilone%    . 


the 


16  Bones    of 
Carpi  or  Wrists 


M 


'thighs,  2 1Sone% 
LQgi^6R)Qe%  - 


Lowim  ExTBAxz- 

k.     TT,  60  Bones.     ^ 


r    - 


^Feet^  52  Bones 


Arytenoid 

2  Bones  of  the  Sternum 

2  Ossa  Innoikiiina-  CI  08  Ilium 
tl^each  divided-^  1  Os  Ischium 
into C^^*  Pubis 

1  Os  Sacrum   7^1     ^  . 
lO.Coccygisj'^*"*  Spine 

2  Claviculz 
2  Sci^ulx 

2  Os  Humeri 

2  Ulnae  r2  Ossa  Navicuiaria  dr 

2  Radii  Scaphoidea 

2  OssaLunaria 
2  088a€uneiformia 
2  Ossa  Pisiforroia 
2  Ossa  Trapezia 
2  Ossa  Trape2oide» 
20ssa  Magna 
L2  Ossa  Unciforaiia 
10  Bones  of  the  Metacarpi 

28  Bones  of  the  Phalanges  o^Fingen    ' 
2  Ossa  Femorum 
2  Tibiae 
2  Fibulx 
2  Patellae  or  Botulc 

fS  Astragali 
2  Ossa  Calcium 
2  Ossa  Cuboidea 
2  Ossa  Navicular!  or 
Scaphoides 

10  Bones  of  the  ttetatarsi 
28  Phalanges  of  the  Toes. 


'14  Bones    of  the^ 
Tarn  or  Instqis' 


(x)  8e«  tte  two  mtst  of  lbs  SkolstoM,  SbiI  most  of  tbe  prliteipsl  Boots,  witH^their  naitfM,  anfb,  9l.  S5. 
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CHAP.  m. 
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page  77  10  iiOD5j  in  yuams  tiiemcais,  ao  lo  14;j,  ana  xa/,  lu.  sc-  ^^'^"^' 
cond  edition  95  to  195.    In  these  works  a  ver^  particular  view  of  each  ^"^     "*: 
jbone  with  the  attachments  of  Muscles  and  Ligaments  to  each  is  very 
fuUjand  separately  considered.    In  examining  the  Head,  Nerves  and 
J^ervous  System,  we  shall  hereafter  consider  the  bones  of  the  head  more 
particularly. 

Particular  Bonea. 

The  (Jritnium  or  Shin,  is  described  by  Dr.  Arnott  as  an  instance  of  The  bones 
4hc  arched  form  answering  the  purpose  of  giving  strength.^zj    The  brain  of  *he  Cnr 
in  its  nature  is  so  tender  and  susceptible  of  itijury,  that  slignt  local  pres-  ^^^^^"^ 
«are  disturbs  its  action.    Hence  a  solid  covering  like  the  skull  was  re- 
quired, with  those  parts  made  stronger  and  thicker  which  are  most  ex- 
posed to  injury.     An  architectural  dome  is  constructed  to  resist  one  kind 
of  force  only,  always  acting  in  one  direction,  namely,  that  of  gravity; 
and  therefore  its  strength  increases  regularly  towards  the  bottom,  where 
the  weight  and  horizontal  force  of  the  whole  are  to  be  resisted;  but  in  the 
skull,  as  in  a  barrel -formed  ege-shell,  the  mere  tenacity  of  the  substance 
is  many  times  greater  than  sufficient  to  resist  gravity,  and  therefore  the 
form  and  securities  are  calculated  to  resist  forces  of  other  kinds  ope- 
rating in  all  directions. 

In  the  early  foetal  state,  that  which  afterwards  becomes  the  strong  bony 
case  of  the  brain,  exists  only  as  a  tough  flexible  «nembrane«  Ossification 
commences  in  this  membrane  long  before  birtL^at  a  certain  number  of 
points,  from  which  it  spreads  from  the  centre  ofiach  in  the  manner  alrea- 
dy stated, (a)  and  the  portions  of  the  skull  formed  around  these  points 
soon  acquire  the  appearance  of  so  many  scales  or  shells  applied  on  the 
surface  of  the  brain,  and  held  together  oy  the  remaining  membrane  not 
yet  ossified.  They  afterwards  become  firmly  fixed  together  by  projections 
of  bone  from  each  other,  shooting  in  among  similar  projections  of  the  ad- 
joining ones,  until  all  mutually  conere  by  perfect  dove- tailed  joints.  These 
loints  are  called  the  Suiurta  of  the  cranium,  and  are  visible  after  the  skin  . 
has  been  removed,  to  extreme  old  age,  and  indeed  for  centuries  af]|^r 
death.  Through  early  childhood  the  cranium  remains  to  a  certain  degree 
yielding  and  elastic,  causing  the  falls  and  blows,  so  frequent  during  the 
lessons  of  walking,  &c.,  to  be  borne  with  comparative  impunity.  The 
mature  skull  consists  of  two  layer 8  or  tabltit  with  a  soft  diplot  between 
them  the  outer  table  being  very  tough,  with  its  parts  dove-tailed  into 
«ach  other,  while  the  intier  table  is  hanler  and  more  brittle,  and  hence 
called  viireoua^  with  its  edges  merely  lying  in  contact 

A  very  severe  partial  blow  on  the  skull  generally  fractures  and  de- 
pretaes  tne  part,  as  a  pistol  builet  would;  while  one  less  severe,  but  with 
more  extended  contact,  being  slowly  resisted  by  the  arched  form,  often 
injures  the  skull  by  what  is  correspotident  to  the  horizontal  thrust^  in  a 
bndge,  and  causes  a  crack  at  a  distance  from  the  place  struck — generallj^ 
half  way  round  to  the  opposite  side.  The  French,  in  speaking  of  this 
effect,  use  the  term  contre  coup.  Sometimes  in  a  fall  with  the  head 
foremost,  the  skull  would  escape  injury,  but  for  the  trunk  which  falls 
upon  it  and  drives  the  end  of  the  spine  against  or  even  through  its  base.(&) 

In  the  JLower  Jaw  we  have  to  remark  the  greater  mechanical  advantage    Lower 
or  lever  power  with  which  the  muscles  act,  than  in  other  parts  of  the      Jaw. 

■■  -        ...  ■ .    , 

(z)  1  Am.  EL  Ph.  422.  (b)  1  Amott's  El.  Ph.  423$  2  Gibson, 

(a)  Ante^39  note  (r)  1  Horn.  Anit    Sui^g.  124 

lor. 
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CHAP.  iir.  body.    The  temporal  and  masseter  muscles  pull  almost  directly^  or  at 
SxcT.  I.    right  angles  to  the  line  of  the  jaw,  while,  in  most  other  cases,  as  in  that 
Skslvtoit  of  the  deltoid  muscle  lifting  the  arm,  the  muscles  act  very  obliqueh,  and 
AWPBoygt.  ^-^y^  power  diminished  in  proportion  to  the  obliquity  of  their  attachment 
to  the  bone  they  are  destined  to  move.    An  object  placed  between  the 
back  teeth  is  compressed  with  the  whole  direct  power  of  the  strong  mus- 
cles of  the  jaw.     Hence  the  human  jaw  can  crush  a  body  which  offers 
great  resistance. 

TheTeeth.  The  Teeth  rank  high  amongst  those  parts  of  the  animal  body,  which 
appear  almost  as  if  they  were  the  results  of  distinct  miraculous  agencies; 
so  difficult  is  it  to  suppose  a  few  simple  laws  of  life  capable  of  producing 
the  variety  of  form  and  fitness  whicri  they  exhibit.  They  constitute  a 
beautiful  set  of  chisels  and  wedges,  so  arranged  as  to  be  most  efficient  for 
cutting,  and  tearing,  and  grinding  the  food,  while  their  exterior  enamel 
is  so  hard,  that  few  substances  in  nature  can  make  an  impression  upon  it. 
In  early  states  of  society,  teeth  were  used  for  many  purposes  for  which 
steel  is  now  used.  It  seems,  however,  as  if  tlie  laws  of  life,  astonishing 
to  human  intellect  as  they  are,  had  still  been  inadequate  to  cause  teeth » 
cased  in  their  hard  and  polished  enamel,  to  grow  as  the  softer  bones 
grow;  and  hence  has  arisen  a  provision  more  extraordinary  still.  A  set 
of  smaU  teeth  appear  soon  after  birth,  and  serve  the  child  until  six  or 
seven  years  of  age;  these  then  fall  out,  and  as  the  jaws  rapidly  extend  in 
dimensions,  the  second  Dentition,  as  it  is  termed,  commences,  and  these 
earlier  small  teeth  are  replaced  by  larger  ones,  and  which  usually,  with 
care,  endure  for  life;  the  number  of  the  latter,  however,  being  completed 
only  when  the  individual  is  full  grown,  by  the  four  teeth,  called  wisdom 
teeth,  from  their  usually  not  appearing  till  maturity,  fill  up  the  then  more 
spacious  jaw.  The  general  care  of  the  teeth  is  of  the  utmost  consequence 
to  the  health,  comfort,  and  appearance  of  all,  and,  considering  the  pain  and 
the  defects  in  speech,  as  well  as  appearance  that  may  ensue  from  neglect 
of  the  teeth,  the  subject  deserves  the  particular  consideration  of  all  pa- 
rents and  individuals,  especially  at  the  age  of  second  dentition.(c) 

The  Spine.  The  Spine  or  Back  Bone,  in  its  structure  has  as  much  of  beautiful 
and  varied  mechanism  as  any  part  of  our  wonderful  frame.  It  is  the  cen- 
tral pillar  of  support,  and  the  great  connecting  chain  of  all  the  other 
parts;  and  has  at  the  same  time,  the  office  of  containing  within  itself,  and 
of  protecting  from  external  injury,  a  prolongation  of  the  brain,  called 
the  spinal  marrow,  more  important  to  animal  life  than  the  ^eater  part  of 
the  brain  itself.  It  has  united  in  it  the  apparent  incompatibilities  of  great 
elasticity,  great  flexibility  in  all  directions,  and  great  strength  both 
to  support  a  load  and  to  defend  its  important  contents,  as  will  be  per- 
ceived on  examining  its  elasticity  and  flexibility. 

As  respects  Elasticity,  the  head  rests  on  the  elastic  column  of  the  spine 
as  softly  as  the  body  of  a  carriage  rests  upon  its  springs,  for  between  each 
two  of  the  twenty-four  vertebrae,  or  distinct  bones  of  which  the  spine 
consists,  there  is  a  soft  elastic  intervertebral  svbstance  about  half  as 
bulky  as  a  vertebra  itself^  and  which  yields  readily  to  any  sudden  jar. 
The  spine  is  waved,  or  bent  like  an  italic  /,  as  is  perceived  on  view- 
ing it  sideways,  or  in  f)rofile,  and  on  this  account,  also,  it  yields  to  any 
sudden  pressure  operating  against  either  end.  The  bending  might  seem 
a  defect  in  a  column  intended  to  support  weight,  but  the  disposition  of 

(c)  See  observations  in  1  Horn  Anat.    structive  Treatise  on  Teeth  by  NichoUes, 


505,  &G.,  and  the  veiy  sensible  and  in-    Surgeon  Dentist,  A,  D.  183.' 
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the  muscleft  arouod  is  Buch  as  to  leave  all  the  elasticity  of  that  fornif  and  chap,  iil 
a  roomy  thorax  without  any  diminution  of  strength.  S><^*  !• 

As  respects  Flexibility,  uie  spine  has  been  compared  to  a  chain,  because  Sp^^' 
it  consists  of  many  dis^ct  pieces,  (twenty-four.)    They  are  in  contact  ^'^   *""*' 
by  smoothly  lubricated  surfaces,  which  allow  of  a  degree  of  motion  in  all 
directions,  and  a  little  motion  comparatively  between  each  two  adjoining 
pieces  necessarily  becomes  a  great  extent  of  motion  in  the  whole  line. 

The  strength  of  the  spine  as  a  whole,  is  shown  in  the  fact  of  a  man 
easily  carrying  upon  his  head  or  back,  a  weight  heavier  than  himself,  and 
the  strength  of  each  separate  vertebra  surrounding  the  spinal  marrow  is 
evident  in  its  being  a  double  arch  or  strong  irregular  ring.  The  spine 
increases  in  size  towards  its  lower  end  in  the  justest  proportion,  as  it  has 
more  weight  to  bear.  The  articulating  surfaces  of  the  spine  are  so  many, 
and  so  exactly  fitted  to  each  other,  and  are  connected  by  such  number 
and  strength  of  ligaments,  that  the  combination  of  pieces  becomes  in  re- 
ference to  motion  a  much  stronger  column  than  a  single  bone  of  the  same 
size  would  be* 

Considering  the  ^reat  number  of  parts  forming  the  spine,  and  their 
nice  mutual  adaptations,  it  might  be  expected  that  injuries  and  diseases 
of  the  structure  would  be  very  frequent.  The  reverse,  however,  under 
natural  circumstances,  is  true;  so  that  while  almost  innumerable  works 
have  been  published  on  the  diseases  of  almost  every  other  part  of  the  body, 
comparatively  few  works  of  authority  have  been  written  on  spine  affec- 
tions; and  what  have  appeared  are  of  very  recent  date.  One  reason  is, 
tliat  whatever  regards  nealth  and  disease,  is  now  much  more  completely 
a^yied  than  formerly;  but  Dr.  Arnott  correctly  suggests,  that  another 
and  the  chief  reason  is,  that  from  a  change  in  modern  times  introduced 
into  the  system  of  management  and  dress  of  young  ladies,  a  considerable 
proportion  of  them  have  grown  to  womanhood  with  weakened  and 
crooked  spines.  The  subject  merits  and  will  receive  farther  considera- 
tion in  the  second  part  of  this  work. 

The  Sibs. — Attached  to  the  twelve  vertebrsB  of  the  back  are  the  ribs,  The  'ESba^ 
or  bony  stretchers  of  the  cavity  of  the  chest,  constituting  a  structure 
which,  as  observed  by  Dr.  Arnott,  solves  in  the  most  perfect  manner  the 
difficult  mechanical  problem  of  making  a  cavity  with  a  solid  exterior  which 
shall  yet  be  capable  of  dilating  and  contracting  itself.  Each  pair  of  cor- 
responding ribs  may  be  considered  as  constitutini^  a  hoop,  which  hangs 
obliquely  down  from  the  place  of  attachment  behind,  so  that  when  the 
forepart  of  all  the  hoop  is  lifted  by  the  muscles,  the  cavity  of  the  chest 
is  enlarged. 

We  have  to  remark  the  double  connexion  of  the  rib  behind,  first  to  the 
bodies  of  two  adjoining  vertebrae,  and  then  to  a  process  or  projection  from 
the  lower  vertebrse  of  the  two,  thus  effecting  a  very  steady  joint,  and  yet 
leaving  the  necessary  freedom  of  motion;  and  we  observe  tne  forepart  of 
the  rib  to  be  joined  to  the  sternum,  or  breast  bone^  by  flexible  cartilage, 
which  allows  the  degree  of  motion  required  there  without  the  coniplexity 
of  a  joint,  and  admirably  guards,  by  its  elasticity,  against  the  enects  of 
sudden  blows  or  shocks. 

The  muscles  which  have  their  origin  on  the  ribs,  and  their  insertion  into 
the  bones  of  the  arm,  afford  an  example,  wortli  remembering,  of  action 
and  reaction  being  equal  and  contrary.  When  the  ribs  are  fixed,  these 
muscles  move  the  arm;  and  when  the  arm  is  fixed,  as  by  resting  on  a  chair 
or  other  object,  they  with  equal  force  move  the  ribs.  The  latter  occur- 
rence is  seen  in  fits  of  asthma  and  dyspnoea,  or  difficulties  of  breathing 

Some  bones  of  the  Upper  extremity  being  most  frequently  the  subjects  Oonaideni- 
of  Dislocations  and  Fractures,  and  the  subjects  of  actions  against  surgeons  tion  of  the 
for  supposed  negligence  in  reducing  or  treating  them,  appear  here  to  de-  Bones  of 
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CHAP.  UL  mand  more  particular  consideration.  These  are  princtpallj  the  two 
SxcT.  I.  Scapulae  or  shoulder  blades,  the  two  Clavicles  or  collar  bones,  and  the 
Skuitoit  two  Humeri  or  arm  bones,  and  iheir  two  joints,  with  their  several  nius- 
ahpBokm.  Qi^g.  i,u(  ^g  these  are  symmetrical,  the  description  of  one  side  will  suffice 
the  Upper  for  the  other. 

Extremity,      Each  Scapula  {from  the  Latin,  and  vulgarly  called  Shoulder  Blade,) 
*SIdi  *^  '*  placed  upon  the  upper  and  back  part  of  the  thorax,  and  extends  behind 
8!nLDti1a.or  ^^  second  to  the  seventh  true  rib,  and  with  its  principal  mascles  attached, 
•holder     ^^^^^  externally  over  those  ribs,  and  forms  the  posterior  part  of  the 
blade,  the  shoulder.  It  is  rather  irregularly  triangular,  being,  near  its  inferior  on^le. 
Clavicle,  or  of  about  the  width  of  one  mch,  and  gradually  increasing  upwards  to  four 
collarbone,  or  five  inches,  and  indeed  at  its  largest  and  highest  upper  projection  it  is, 
and  the     from  its  inner  to  its  outward  edge,  nearly  six  inches  wide.(c)  It  lies  nearly 
imd™^oul.  ***  **?^®  back,but  it  is  rather  concave  internally ,and  in  its  centre  is  about 
der joint, in  ^"®  H"®^  °''  ^^  twelfth  of  an  inch  in  thickness,  whilst  round  its  outward 
connexion   ^S^  *^  ^s  about  the  thickness  of  a  quarter  of  an  inch.  Towards  the  top  ex* 
withDialo-  ternalljrit  has  from  its  inner  edge  to  its  external  upper  extremity  a  ridge 
cations   or  projecting  of  about  an  inch,  and  which  terminates  in  a  bony  projection,  re- 
FtActurea,   sembling  the  smaller  bones  of  the  horn  of  a  stag,  and  it  has  inward  a  similar 
w^^**"  but  smaller  projection,  and  which  superiorly  appears  to  form  an  upper pro- 
^mons    J^^*®°  ^  *  small  very  shallow  cavity  in  the  centre,  and  at  the  ton  of^the 
fornegli-  external,  rather  projecting  edge  of  the  scapula  called  major,  and  which 
gence.       -cavity  being^  termed  the  glenoid  cavity,  constitutes  the  small  cavity  in 
Th     two    ^^^^^  the  joint  of  the  shoulder  bone  rotates  or  moves.  The  two  projections 
ggAjjjg^     over  this  cavity,  from  their  form  and  appearance,  might  be  termed  the  ant- 
^(Q       '     lers  of  the  scapula.    They  are  considered  as  assisting  in  protedtf^^gyi 
preventing  dislocation.  From  the  shallowness  of  this  cavity  it  can  scan^iy 
be  termeda socket,  whilst  on  the  other  hand  such  shaUowness  is  essential 
for  the  facility  and  rotatory  motions  of  the  shoulder  joint  in  every  direction. 
The  external  surface  of  theseapula  is  divided  into  the  supra  and  infraspi- 
natus fossae,  the  inner  surface  is  called  subscapular.    In  order  to  increase 
the  range  of  motion  in  the  greatest  possible  degree,  not  only  the  joint  of  the 
humerus  rolls  in  almost  every  direction  in  or  rather  upon  this  cavity,  but 
also  the  scapula  itself  slides  about  upon  the  convex  exterior  of  the  chest, 
having  its  motion  only  limited  in  certain  directions  by  its  connexion  through 
the  clavicle  with  the  sternum.  This  scapula,  or  shoulder  blade,  is  an  illus- 
tration of  the  mechanical  rules  for  combining  great  lightness  with  strength. 
It  has  the  strength  of  the  arch,  fcomi>eing  a  little  concave  interiorly,  and 


(i2)  I  have  been  favoured  with  the  Ibl-  beak  of  a  crow.  From  the  dorsum  or  pos- 

lowing  description  of  the  scapula  by  one  tenor  surface  of  the  bone,  at  the  distance 

ofthe  ablest  anatomists  ofthe  present  time,  of  oncthird  from  the  upper  costa,  there 

It  has  tliree  costae,  or  sides;  a  superior,  or  extends  from  its  base  outwards  a  ridge 

short;  an  anterior,  or  inferior;  and  a  base  increasing  in  height  as  it  advances,  and 

directed  towards  that  of  the  opposite  side,  which  terminates  in  a  long  projecting  pro- 

and  parallel  to  the  spinal  column.  At  the  cess,  forming  a  sort  of  areh  over  the  shoulr 

junction  of  the  superior  and  the  inferior  der  joint,  and  curved  forward  towards  the 

aides,  the  bone  is  hollowed  out  into  a  small  coracoid  process;  this  is  the  aeromioni  07 

cavity,  to  receive  the  head  of  the  humerus  most  prominent  point  of  the  shoulder,  and 

or  upper  arm;  this  is  called  the  glenoid  ea-  from  which  a  strong  ligament  extends  in- 

vityt  and  is  of  an  oval  shape,  presenting  a  wards  to  the  coracoid  process,  for  tlie  pro- 

bouow  very  slight,  in  proportion  to  the  teotion  of  the  joint    By  the  projection  of 

size  of  the  head  of  the  bone  which  articu-  the  spine  two  fossx  are  formed;  the  supet 

Jates  with  it     From  the  upper  and  inner  nor  is  called  the  supra  spinatus,  the  infcp 

side  of  the  glenoid  cavity,  and  at  the  ex-  rior,  the  inferior  spinatus  fossa.  The  ante- 

temal  extremity  of  the  superior  costs,  a  rior  surface  which  lies  on  the  ribs  is  called 

process  of  bone  projects  in  an  arehed  form  the  subscapular  fossa.    To  this  bone  are 

towards  the  joint    It  is  about  an  inch  in  attached  neariy  all  the   muscles  which, 

length,  and  is  named  the  Coracoid  process^  move  the  humenu  in  its  socket. 

S»  supposed  fxom  its  resemblance  to  the  (e)  See  Flate  U.  No.  18»  antei  p.  54tp 
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its  substance  is  chiefl j  collected  in  its  borders  and  spines,  or  edges,  as  chap*  iil 
th^  are  termed,  with  their  plates  between.  Swrr.  I. 

The  Humerus^  or  bone  of  the  upper  arm,  is  the  largest  bone  of  the  up-  8k"*«>» 
per  extremity,  and  extends  from  the  scapula  to  the  bones  of  the  forearm,  ^'^     "*' 
with  each  of  which  it  is  articulated  or  jomted  at  the  elbow.    Its  direction  The  Hu- 
is  vertical,  with  an  inclination  inwards  towards  the  lower  end.    Lon^  and  roems  ind 
irre^larlj  cylindrical  in  form,  the  humerus  is  divided  into  a  body  or  fboulder 
Ami  and  two  extremities,  and  has  ridges  to  give  it  stren^h.    We  shall  J®"*** 
here  only  speak  of  its  upper  or  scapular  end,  where  there  is  a  large  hemi- 
spherical eminence  covered  with  cartilage  on  its  posterior  and  inner  sur- 
face, and  by  which  it  articulates  with  the  glenoia  cavity  of  the  scapula, 
which  we  have  already  considered,  and  with  which  it  articulates  by  a 
strons  ligament,  and  this  is  called  the  head  of  the  humerus,  and  which 
round  head  turns  in  the  cavitv  of  each  shoulder  bone  in  every  direction. 
In  consequence  of  such  shallowness,  the  humerus  is  peculiarly  subject 
to  dislocation  from  the  cup-shaped  cavity  in  which  it  partially  rests. 

From  each  side,  at  the  top  of  the  sternum  or  breast  bone,  and  connected  Tlie  Clavi- 
on  each  side  thereof  by  strong  lieaments,  are  the  two  collar  bones,  techni-  cles  or  col- 
cally  called  clavielea,  (from  Clavts,  a  key,  which  correctly  designates  their  ^^**°**' 
utility  in  lockine  or  securing  together  the  several  bones  of  the  scapula  and  ^^ 
humerus,  on  each  side  to  the  sternum,  though  some  insist  that  it  is  termed 
clavis  because  its  form  is  supposed  to  resemble  that  of  an  ancient  key,) 
and  which  extends  from  the  sternum  on  each  side  to  the  shoulder,  and  over 
the  shoulder  joint.  The  external  or  scapular  extremity  of  each  clavicle 
is  inclined  a  httle  backward  and  upward,  and  articulates  with  the  acromi- 
on  of  the  scapula  by  a  narrow  surface,  which  is  covered  with  cartilage. 
This  is  frequentiy  incorrectly  described  in  plates  of  the  skeleton  as 
curving  upwards*  It  is  true  that  in  its  correct  description  it  resembles  an 
italic  y,  but  it  only  resembles  that  letter  when  reversed,  as  thus: ,  '^^  * 
Looking  from  above  and  perpendicularly  downwards  on  the  chest,  tiie 
clavicles  projector  curve  forwards  on  eacn  side  of  the  sternum,  likeabow, 
and  thereby  ^ve  space,  and  then  as  they  approach  near  the  arm  they  curve 
backwards,  and  tney  do  not  project  much  upwards,  as  has  been  repre- 
sented in  the  plates,  taken  even  irom  Albinus.  The  plates  No.  1  and  2, 
ante,  54,  correcUy  describe  the  scapula,  clavicle,  shoulder  bone  and  joint. 
Each  clavicle  is  nearly  six  inches  long,  and  round  in  the  centre,  and  not 
half  an  inch  diameter,  and  is  as  thick  again  at  each  ^extremity  as  in  the 
middle.  Sir  A.  Cooper,  in  his  invalualHe  Treatise  on  Dislocations  and 
Fractures,  describes  an  interesting  case  of  a  young  woman  whose  clavicle 
or  collar  bone  had,  by  dislocation  or  fracture,  been  depressed  to  such  a 
degree*  as  dangerously  to  press  upon  and  impede  the  use  of  the  oesopha- 

(/)  The  following  description  of  the  large  muscle  of  the  shoulder,  or  Deltoid. 

Clavicles  is  also  from  a  most  able  Anato-  The  clavicle  is  curved  like  an  italic //  its 

mist.    "  llie  Clavicle  is  a  bone  about  six  sternal  curve  being  directed  fonraros  for 

mches  in  length,  extemUng  horizontally  the  purpose  of  allowing  a  space  for  the 

outwards  between  the  upper  part  of  the  large  vessels  of  the  chest  to  emei^  ftom 

stemuiD,  or  breast  bone,  and  the  acromi-  that  cavity;  its  acromial  end  curved  hsck- 

on  process  of  the  scapula,  with  both  of  ward,  in  order  that  it  should  form  no  ob* 

which  it  is  articulated.    Its  greater  ex-  stacle  to  the  elevation  of  the  arm  in  that 

tremity,  or  sternal  end,  is  recdved  into  a  direction,  and  afford  a  somewhat  longer 

▼eiy  superficial  cavity  in  the  upper  angle  attachment  for  the  deltoid  muscle.    Many 

of  the  sternum, — ^its  outer  end  is  flattened  important  muscles  are  connected  to  it* 

horizontally,  uid  is  fixed  by  strong  liga-  destined  to  move  the  upper  extremity* 

ments  to  a  corresponding  surface^  ob-  and  it  serves  the  additional  office  of  a  oi- 

aerved  on  the  extremity  of  the  acromion,  voi  or  radius,  on  which  that  extremity 

Thus  a  hony  arch  is  formed  over  the  performs  its  various  evolutions  without 

shoulder  joint,  which  serves  the  double  coming  in  contact  with  the  body.    As  to 

purpose  of  affording  protection  to  the  the  dinerenoe  between  the  male  and  fe« 

joint,  and  of  ^ring  attachment  to  the  male  davicley  see  3  Paris  &  Fonbl.  79. 

11 
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ciMr.  iiL  gus;  but  she  was  relieved,  and  her  life  saved  bj  a  sui^eon  opening  the 
Skt.  I.  chest,  and  sawing  off  the  part  of  the  bone  that  pressed  on  the  CBSopluigus. 
Skslitok  Notwithstanding  all  the  securities  to  the  shoulder  joint  which  we  have 
^p  BywEs.  (i^gcribed,yet  in  the  infinite  variety  of  twists,  falls  and  accidents  to  which 
Duk)c&-  men  are  liable,  the  joint  is  frequently  dislocated,  that  is,  the  rounded  head 
tion  of  of  the  humerus,  or  arm  bone,  slips  from  its  socl^et  into  the  axilla  or  arm- 
Shoulder  pit,  or  in  some  other  direction,  and  instant  lameness  is  the  consequence. 
Joint  rjn^^  bones  of  the  arms,  considered  as  levers,  have  the  muscles  which 

AMtt^  move  them  attached  very  near  to  the  fulcra  or  axis  of  motion,  and  very 
shoulder,  obliquely,  so  that  the  muscles,  by  a  comparatively  slight  contraction, 
move  the  distant  extremity  of  the  bones,  through  a  space  proportionate 
to  the  length  of  the  bone,  and  thus  they  are  required  to  be  of  ^eat 
power.  It  has  been  calculated,  that  the  muscles  of  the  shoulder  joint 
m  the  exertion  of  raising  a  man  upon  the  hand,  pull  with  a  force  of  two 
thousand  pounds. 
Elbow.  The  elbow  joint,  is  a  well  formed  joint,  but  although,  compared  with 

fte  shoulder  joint  stronely  secured,  it  is  nevertheless  frequentiy  dislo- 
cated, and  this  without  mcture  of  the  bones  composing  it. 
Forearm. '  The  fore  arm  consists  of  two  bones,  with  a  strong  membrane  between 
ihem.  Its  ereat  breadth  from  this  structure,  affonu  abundant  space  for 
the  origin  of  tiie  many  muscles  which  ^  to  move  the  hand  and  fingers, 
and  the  very  peculiar  mode  of  connexion  of  the  two  bones,  gives  man 
the  most  useful  faculty  of  turning  the  hand  round  into  what  are  called 
tiie  positions  of  pronation  and  supination,  exemplified  in  the  action  of 
twisting,  or  of  turning  a  corkscrew  or  gimlet. 

1^  wrist  Tlie  toriat.  The  many  small  bones  forming  the  wrist,  have  a  happy 
effect  of  deadening,  in  r^ard  to  the  parts  a&ve,  the  shocks  or  blows 
which  the  hand  sometimes  rec^ves. 

The  wrist       The  annular  ligament  is  a  strong  band  passing  round  the  joint,  and 
and  annu-   ctffifining  all  the  tendons  which  pass  from  the  muscles  above  to  the  fin- 
1«  l»g*"      KTs.  It  answers  the  purpose  of  so  many  fixed  pulleys  for  directing  the  ten- 
"******•         dons,  and  without  it  they  would  all,  on  action,  start  out  like  bow  strings. 
Hand  And   "^^J  human  hand,  and  particularly  the  fingers,  are  so  admirable,  from 
%iitxt/      fteir  numerous  mechanical  and  sensitive  capabilities,  that  amongst  the 
*        iincients  an  opinion  at  one  time  prevailed,  that  man's  superior  reason  de- 
|iend^  on  his  possessing  such  an  instructer  and  such  a  servant.    Per- 
haps do  instance  of  the  astonishing  facility  and  rapidity  of  movement  and 
^ceirtttlon  can  be  referred  to  than  that  of  any  celebrated  performer  on 
ally  ibuslcal  instrument,  especially  the  piano-rorte  or  the  violin. 
■'*.-'•■ 

ThepelTis.  The  PSvifi^or  bann  is  a  strong  irregular  ring  of  bone,  on  the  upper 
^ijg«  of  \*hich  the  spine  rests,  and  to  tlie  sides  of  which  the  legs  are 
at^ched;'  aftd  forms  the  centre  of  the  skeleton.  A  broad  bone  was 
wanted  here  to  connect  the  central  column  of  the  spine  with  the  lateral 
cofaunns  of  the  legs,  and  a  circle  was  the  lightest  and  sti^ongest  that 
couM  ^be^devised.  If  we*iBhould  attempt  still  farther  to  conceive  how 
the  circle  could  "foe  mollified,  so  as  to  fit  it  for  the  spine  to  rest  upon, 
for  the  thighs  to  roll  in,  for  muscles  to  arise  from,  botli  above  and  below, 
for  the  person  lo  be  able  to  sit^  &c.,  we  should  find,  on  inspection,  that 
all  these  olcjects  ar^.admii^y  accomplished  in  the  most  perfect  man- 
ner. In  the  p<dvis,  too,  there  ajre  the  tnyroid  and  the  ischiatic  notches, 
furnishing  su)>6rdinate  instances  of  contrivance  to  save  material  >iUBKi 
weight;  tiiey  are  merely  deficiencies  of  bone,  where  solidity  cq^Jil  )lav« 
given  no  aaditional  strength.  The  bfbad'  rmj  of  the  pdlyia  praletit& 
most  securely  the  important  organs  placed  wiuua  it;  ""namely,  th^  fi^ad^ 
der  and  organs  of  generation,  &c.  .,*'..".  \      - 

The  hip  joint  exhibits  the  perfection  of  ^e  boll  and  socket  articula- 
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lion.    It  allows  Ifae  leg  to  move  round  in  a  circle,  as  well  as  to  have  the  chap.  m. 
great  range  of  backwutl  and  forward  motion  exhibited  in  the  action  of   8>cT'  I- 
walking.    When  we  see  the  elastic,  toug;h,  smooth,  cartilage,  which  lines  *»»*™>w 
the  deep  socket  of  this  joint,  and  the  similar  glistening  covering  of  the  ^'^     ^M* 
ball  or  head  of  the  thigh  bone,  and  the  lubricating  synovia  poured  mto  the  J^  hip 
cavitj  by  appropriate  secretories,  and  the  strong  ngaments  giving  strength  Joi>^^*     .' 
all  around,  we  reel  how  far  the  most  perfect  of  man's  work  falls  short  of 
the  mechanism  exhibited  in  nature. 

The  thigh  bone  is  remarkable  for  its  two  projections  near  the  top,  called  The  thigh 
trochanters,  to  which  the  moving  muscles  are  fixed,  and  which  lengthen  bone, 
considerably  the  lever  by  which  the  muscles  work.  The  shaft  of  the  bone 
is  not  straight,  but  has  a  considerable  forward  curvature.  Short-sighted- 
ness might  suppose  this  a  weakness,  the  bone  being  a  pillar  to  support  a 
weight;,  but  the  bend  gives  it,  in  reality,  the  strength  of  the  arch  to  bear 
the  action  of  the  mass  of  muscles  called  vasti,  which  lies  and  swells  upon 
its  fore  part. 

The  knee  is  a  hinge  joint  of  complicated  structure,  claiming  the  most  at-  The  knees, 
tentive  study  of  the  surgeon.    The  opposed  surfaces  of  the  bones  com- 

Oit  are  flat  and  shallow,  and  therefore  the  joint  has  little  strength  ;. 
»rm,  but  it  derives  security  from  the  numerous  and  singularly  stroi^ 
ligaments  which  surround  it.  The  line  of  the  leg,  even  in  the  most  per- 
fect shapes,  bends  inwards  a  little  at  the  knee,  requiring  the  support  of 
tiie  ligaments,  and  in  many  persons  it  bends  venr  much,  but  the  inclina- 
tion does  not  increase  with  age.  The  legs  01  many  weakly  in-kne^ 
children  become  straight  by  exercise  alone.  This  inclination  at  the  mid- 
dle joint  of  the  leg,  by  throwing  a  certain  strain  on  the  lieaments,  gives, 
in  such  actions  as  jumping,  running,  &c.,  an  increase  of  elasticity  to  the 
limb. 

In  the  knee  there  is  a  singular  provision  of  loose  cartilages  between'ihe 
ends  of  the  bones.  They  have  been  sometimes  called /rtc/ton  cartilages^ 
from  a  supposed  relation,  in  use,  to  friction  wheels,  but  their  real  effect 
seems  to  be  to  accommodate,  in  the  different  positions  of  the  joints  tiie 
surfaces  of  the  rubbing  bones  to  each  other. 

The  knee  joint  is  supplied  with  two  lateral  ligaments,  preventing  bte-  The  knee 
ral  motion  in  tlie  extended  position,  two  internal  ligaments,  which  cross  joint, 
each  other  from  the  anterior  to  the  posterior  part  ot  the  articulation*,  and 
which  restrain  the  extremes  of  flexion  and  extension;  they  are  called  the 
crucial  ligaments.  Two  moveable  cartila^nous  sockets,  which  change 
their  form  for  the  purpose  of  adaptation  to  me  varying  form  of  the  articu- 
lating end  of  the  tnign  bone,  whether  in  one  or  the  other  position  of  the 
knee.  The  front  exposed  surface  of  the  joint,  in  its  bent  state,  is  protect- 
ed by  the  knee  pan  or  patella,  on  which  we  kneel,  and  which  serves  the 
additional  purpose  of  giving  attachment  to  the  powerful  muscles  whidi 
extend  the  leg.(^) 

The  great  muscles  on  the  fore  part  of  th^  thigh  are  contracted  into  a  The  patel- 
tendon  a  little  above  the  knee,  over  and  in  front  of  which  the  tendon  hiis  J^wknee 
to  pass  to  reach  the  top  of  the  leg,  where  its  attachment  is.    The  part  of  P^* 
the  tendon  over  the  ioint  becomes  bony,  and  forms  the  patella  or  knee  pan, 
often  called  the  pulley  of  the  knee.  This  peculiarity  enables  the  muscles 
to  act  more  advantageously,  by  increasing  the  distance  of  the  rope  from 
the  centime  of  motion.    The  patella  is  moreover  a  sort  of  shidd  nr  protec- 
tion to  the  fore  part  of  this  important  joint.(A) 

(f )  See  the  plates  and  the  descfiption    2d  edit, 
of  diseases  hi  the  knee  joimf^  in  Hv.  Bro-        (A)  1  Amott,  EL  Ph.  434. 
die's  Trcairtise  on  the  Diseases  of  the  Mnts^ 
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OBAP.  ni.  The  Ic^,  below  the  knee,  like  the  fore  arm  already  described,  has  two 
8»cT.L  bones,  the  tibia  and  fibula;  thej  offer  spacious  surfaces  of  origin  for  the 
SKEiKToir  numerous  muscles  required  for  the  feet,  and  thej  form  a  compound  pil- 
AiroBoyKB.  1^  q£  greater  stren^h  than  the  same  quantity  of  bone,  as  one  shaft,  would 
Legbelow.  have  mid.  The  individual  bones  also  are  angular  instead  of  round;  hence 

deriving  mater  power  to  resist  blows,  &c. 
The  anUe     TheanKle  Joint  is  a  perfect  hinge  of  great  strenj^:  there  is  an  annu- 
joint  lar  li^unent  by  which  tne  tendons  pasakig  to  the  foot  and  toes  are  kept 

in  their  places:  there  is  a  posterior  as  well  as  an  anterior  ligament,  and 
three  tendons  pass  under  it  behind  the  malleolus  intemus. 
The  ten-         The  heel,  by  projecting  so  far  backwards,  is  a  lever  for  those  strong 
don  Achil-  muscles  to  act  by,  which  form  the  calf  of  the  leg,  and  terminate  in  the 
*^  tendon  Achilles.    The  muscles,  bv  drawing  at  it,  lift  the  body  in  the  ac- 

tions of  standing  on  the  toes,  walking,  dancing,  &c.  In  the  foot  of  the 
negro,  the  heel  is  so  long,  as  in  European  estimation  to  appear  ugly,  and 
its  g;reat  length  rendering  the  effort  of  smaller  muscles  sufficient  tor  the 
various  purposes:  the  calf  of  the  negro's  leg  is  smaller  and  higher  than 
that  of  other  races  of  men. 
Arch  of  It  has  been  observed,^*)  that  the  arch  of  the  foot  is  to  be  noticed  as  an- 
ibot.  other  of  the  many  provisions  for  saving  the  body  from  shocks,  by  the  elas- 

ticity, of  the  support;  and  that  the  heel  and  tne  ball  of  the  toes  are  the 
two  extremes  of  uie  elastic  arch,  and  tiie  leg  rests  between  them.(y)  In 
fact,  the  elasticity  of  the  foot  depends  not  on  one,  but  its  double  arch,  one 
from  the  heel  forwards,  the  other  from  side  to  side,  at  the  distal  extremi- 
ties of  the  metatarsal  bones.  By  this  structure,  not  only  does  the  foot 
acquire  elasticity,  but  it  is  capable  of  being  organized;  for  had  it  been 
placed  flat  on  tne  ground,  the  function,  as  wdl  of  the  blood  vessels  as 
of  the  nerves,  would  have  been  arrested. 

It  has  been  remarked,  that  in  a  graceful  human  step  the  heel  is  always 
raised  before  the  foot  is  lifted  from  the  ground,  and  the  weight  of  the 
body,  supported  by  the  muscles  of  the  call  of  the  leg,  rests  for  the  time 
on  tne  fore  part  of  the  foot  and  toes.  There  is  at  that  time  a  bending  of 
the  foot  in  a  certain  degree:  but  where  strong  wooden  shoes  have  been 
used,  or  any  shoe  so  stiff  that  it  will  not  yield  and  allow  this  bending  of 
the  foot,  the  heel  is  not  raised  at  all  until  the  whole  foot  rises  with  it,  so 
that  the  muscles  of  the  calf  are  scarcely  used,  and  in  consequence  soon 
dwindle  in  size,  and  almost  disappear,  (j) 

(t)  1  Amott,  £1.  Phys.  437.  1  Dungl.  Pby.  340  to  359  on  attitudes^ 

(Jy  1  Arootty  £1  Phys.  435.    See  also 
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SeOTION  II.— Of  STNDKSMOLOGT,(ib)  OR  THE  DeSORIPTION   OF  THE  Ll- 
GAMENTS  AND  THE  STRUOTTURE  OF  JoiNTS  IK  GENERAL. 


Rrtif   Of  the  different  descriptiona  of 
joints. 

1.  Diarthrodfl  or  moveable. 

1.  Enarthrosis,  or  ball  and  socket 

2.  Ginglimus,  or  hinge-like. 

3.  Planiform. 

2.  Symphysis,  or  union  by  cartili^, 
as  in  vertebrx. 

3.  Sjmarthroais,  or  immoveable  jomts, 
as 

1.  Sutures. 


2.  Harmony. 

3.  Gomphosis. 
Second^  Of  CartiUiffes. 

TMrdf  Of  synovial  membranes,  and  the 

bursx  raucosx. 
Fourth^  Of  ligaments. 
nfth,  Of  disease  of  joints. 
Sixthf  Of  iojuties  to  joints  and  dislocft* 

tions. 
Sevenih,  References  to  enumeration  of  all 

the  particular  joints. 


It  is  obvious,  that  unless  the  various  bones  were  connected  by  some 
means  with  each  other,  the  different  parts  of  the  entire  skeleton  would 
have  no  adequate  tenacity,  and  that,  on  the  other  hand,  if  the  parts  should 
be,  as  it  were,  soldered  together,  the  whole  frame  would  be  ngid  and  in- 
capable of  locomotion;  hence  there  is  a  connexion  between  each  part  adapt- 
ed for  the  purposes  of  each.  The  connecting  media  are  strictlj  only  /t- 
gamenta,  though  fibro  cartilage  and  fibrous  membrane,  variously  arranged 
and  disposed,  sometimes  allow  a  free  and  extended  range  in  different 
directions. 

The  connexion  of  bones  with  each  other  at  Joints  by  Ligaments^  is 
technically  termed  •Articulation  (derived  from  the  Latin  articuTo,  to  join, 
or  the  Greek.  *^^9^9  to  articulate,  (/)  and  is  of  three  classes  or  descrip- 
tions, YVL,  first,  what  is  technically  termed  Diarthrosis,  or  moveable  arti- 
culation, as  by  enarthrosis  or  ball  and  socket,  having  motion  in  all  direc- 
tions, as  the  hip  joint,  in  which  the  globular  head  of  me  femur  is  received 
into  the  cotyloid  or  cup-shaped  cavity.  Ginglitnus,  where  bones  mutu- 
ally receive  each  other  and  admit  of  a  hinge -like  motion,  as  in  the  elbow 
joint  and  knee  joint;  and  Flaniform,  as  where  plain  surfaces  are  opposed 
to  each  other,  having  little  motion,  as  some  of  the  bones  of  the  wnst  or 
metacarpus,  instep  or  metatarsus,  fibula  and  tibia,  &c.(m) 

Secondly,  Symphysis,  or  a  union  by  cartilage,  as  in  the  vertebrae,  sym- 
physis pubis,  &c.,  and 

Thirdly,  Synarthrosis,  or  immoveable  connexion  or  junction,  which  is 
of  three  descriptions,  viz.  Suture,  where  the  bony  fibres  of  the  edge  of  one 
bone  intermingle  with  those  of  the  opposite  bone,  forming  an  irre^lar  ser- 
rated line,  as  in  the  cranium;  ana  which,  when  broken^  has  irregular 
cracks,  as  in  glass  and  ice;  secondly.  Harmony^  having  only  a  line  of 
onion,  without  the  serrated  appearance;  and  thirdly,  Gomphosis,  where 
one  bone  is  received  into  another,  as  the  teeth  into  the  alveoli  or  sockets. 

All  the  bones  before  enumerated  are  united  by  some  Ligament  of  a 
particidar  construction.    Some  joints  are  loose  and  free,  capable  of  easy 


iBelTs  Anatamy»405  to4i5;  2  Good.452        (m)  1  Dongl.  Phy.  392»  393. 
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cdAP.  m.  motion,  but  weak  in  proportion,  and  liable  to  be  displaced;  such  is  the 
Skct.  n.  joint  of  the  shoulder,  which  rolls  in  every  direction,  whilst  other  rolling 
JoiaTg,&c.  joints  are  more  limited  in  their  motion,  and  are  better  secured  with  liga- 
ments of  peculiar  strength;  such  is  the  joint  of  the  hip,  where  the  struc- 
ture is  of  CTeat  strength.    Hinge  joints  are  incapable  of  circular  motion 
or  circumauction.(n) 

In  the  Ball  and  Socket  joint,  the  moveable  end  is  furnished  with  a  round 
head^  which  plays  in^a  corresponding  hollow  in  the  fixed  bone,  while  in 
the  hinge  both  ends  are  furnished  with  processes  and  depressions,  which 
are  mutually  adapted  to  each  other.  The  hip  joint  is  an  example  of  the 
first,  and  the  elbow  of  the  second  species  of  articulation.  It  is  obvious 
that  the  first  admits^  of  a  rotatory  motion  in  all  directions,  while  the  se- 
cond is  capable  of  being  moved  only  in  two  directions.(o) 

Cartilages.  Whenever  two  bones  are  destined  to  move  on  each  other,  their  opposed 
surfaces  are  covered  with  the  beautifully  white,  smooth,  and  very  elastic 
substance  called  cartilage,  which  owes  its  elasticiiy  to  the  peculiar  ar- 
rangement of  its  fibres.  It  is  composed  of  innumerable  minute  pillars^ 
standing  up  perpendicularly  from  the  bony  surface  below,  resembling 
velvet.  It  is  always  lined  by  synovial  membrane  when  it  enters  into  the 
composition  of  a  jomt.  Althousn  the  general  form  of  the  articulation  may 
be  observed  in  the  solid  body  of  the  bone  itself,  yet  in  most  cases  cartilage 
materially  contributes  to  the  accurate  completion  of  these  parts,  and  the 
whole  extent  of  the  surface  of  the  articulating  ends  is  always  covered  with 
this  substance,  the  nature  and  appearance  of  which,  and  its  silvery  white, 
or  rather  of  pale  appearance,  we  have  already  stated.  Many  obvious  ad- 
vantages arise  from  this  construction:  the  smoothness  of  the  cartilage,  as 
well  as  its  elastic  nature,  admits  of  a  more  easy  motion  than  could  have 
existed  if  the  two  hard  substances  had  been  in  immediate  contact,  while 
at  the  same  time  the  parts  are  less  liable  to  injury  from  violent  concus- 
sion than  if  tliey  had  possessed  a  more  rigid  texture.(/)) 

Cartilages  form  the  basis  of  many  parts  of  the  body,  supplying  the  place 
of  bone,  and  they  all  cover  the  ends  of  the  bones,  and  assist  in  the  forma- 
tion of  tlie  joints.(9)  It  has  been  said,  that  they  in  many  respects  nearly 
resemble  liganienta,  although  they  differ  from  them  in  some  important 
particulars.(r)  It  is  not  easy  to  perceive  any  fibrous  texture  in  cartilage; 
on  the  contrary,  their  obvious  appearance  is  that  of  a  uniformly  dense 
membranous  matter,  not  extensible,  but  highly  elastic.  Their  use  is.prin- 
cipally  to  cover  the  ends  of  the  bones,  especially  about  the  joints,  wnere, 
for  the  purpose  of  motion,  a  smooth  and  firm  surface  is  required,  and  in 
many  parts  they  supply  the  place  of  bone,  where  strength  is  necessary, 
together  with  a  degree  of  flexibility,  as  about  the  thorax  and  the  trachea. 
They  are  described  by  the  most  correct  anatomists  as  being  without  visi- 
ble vessels  or  nerves.  They  appear  to  consist  principally  of  albumen, 
with  little,  if  any,  jelly  and  mucus.  It  is  said,  tnat  a  portion  of  earthy 
matter  is  always  founa  in  them,  which  Dr.  Davy  estimates  -^^^  of  their 
weight;  but  Mr.  Hatchett  does  not  consider  it  as  essential  to  meir  con- 
stitution. Cartilages  appear  to  hold  a  kmd  of  intermediate  place  between 
membrane  and  bone.(9) 


(n)  1  Dungl.  Phjr.  293.  lage,  Phil.  TAns.  vol.  42,  post,  79,  n.  (x) 

(o)  Id.  1  Best  79.  (r)  But  the  moat  Mc  anatomists  insiat 

(  p)  Id.  that  cartilage  -never  resemblea  ligament^ 

(9)  1  Bost  18;  see  farther  as  to  carti-  although    it  occasionally  apjJH^  in  a 

lage,  id.  91  to  100;  and  ante,  .31,  60,  61,  mixed  or  degenerate  fonn,  and  iscaOed 

and  1  Homer,  Anat  267;  3  Paris,  76{  Jibro  cartilage,  1  HarA.  AxoL  Slf 2* 

and  Dr.  W.  Hunter  on  Stmctuie  of  Carti-  (f)  I  Bait  H  ^« 
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It  has  lieen  stated*  that  ihe  fibrous  membranes,  the  tendons*  and  the  obat.  in, 
cartilages,  poseess  neither  blood  vessel  nor  nerves:  that  they  are  not   8w:t.  H. 
famished  with  any  organs,  that  we  can  detect,  for  tiie  purpose  either  of  zSiSISdiS: 
secretion  or  absorption,  and  that  they  do  not  exhibit  any  of  the  appro- 
priate powers  of  vitality,  beii^  neither  contractile  nor  8en8itive,(^)    JBut 
altiiough  we  are  not  able  to  discover  anj  absorbent  apparatus  in  tendons 
or  cartilage,  yet  it  is  said  that  there  is  sufficient  proof  of  their  exbt- 
ence«(t«) 

In  order  to  facilitate  motion  by  diminishing  friction,  the  joints  are  en-  of  Synon" 
closed  in  membranous  bags,  filled  with  a  dense  lubricating  fluid,  called  al  Mem- 
Synovia,  which  is  always  interposed  between  the  moveable  extremities,  branei  snd 
Besides  the  structures  of  joints  themselves,  there  are  Synovial  sacs,  called  Buim«  Mur 
Bursse  Muscosae,  situated  about  the  joints,  particularly^  of  the  extremities;  T*?^* 
they  are  placed  between  parts  exposed  to  much  friction,  and  are  in-  ^^^ 
tended  for  the  same  purposes  as  the  synovial  membranes  of  joints,  viz. 
to  stertte  Synovia,  wnicn  lubricates  their  contiguous  surfaces;  and  their 
stractnre  and  anatomical  arrangement  are  quite  similar  to  such  mem- 
branes, both  being  shut  sacs.    These  parts  are  filled  with  an  oily  kind  of 
fluid,  the  use  of  wnich  is  to  lubricate  the  surfaces,  upon  which  the  tendons 
play,  on  their  passing  over  the  joints«    In  the  healthy  state,  this  fluid  is 
very  small  in  c^uantity,  but  occasionally  such  an  accumulation  takes  place* 
that  very  considerable  swellings  are  the  consequence,  (y)    Bur  am  vary 
considerably  in  size  as  well  as  form,  some  being  oval  or  circular,  others 
elongated,  so  as  to  form  sheaths,  which  enclose  tendons;  thus,  where 
tendons  are  retained  in  situ  by  fibrous  sheaths,  the  contiguous  surfaces 
are  invested  by  a  bursal  membrane,  ex.  gr.  the  different  flexor  and  ex- 
tensor tendons  in  both  extremities;  also,  where  a  muscle  has  to  slide 
over  a  bony  prominence,  as  where  the  gluteus  maximus  passes  over  the 
great  trochanter  a  bursa  is  interposed,  or  where  processes  of  bone  play 
on  fibrous  structures,  as  between  the  acromion  and  the  capsule  of  the 
shoulder  joint    These  instances  will  suffice  to  point  out  the  operation 


(/)  1  Best  54.  membrane  of  a  joint,  b  to  secrete  the 
(tf )  Id.  55,  flvnovla,  by  which  the  joint  is  lubricatedf 
(x)  See  in  general  as  to  synovial  mem-  that  it  linea»  the  ligaments,  by  which  the 
btine  relating  to  bones  and  mucous  bursas,  bones  are  held  together,  covers  the  bonea 
1  Homer,  Anat  377;  1  Bell's  Anat.  297 \  themselves  for  a  small  extent,  taking  the 
Manro'a  description  of  the  Bursx  Muco-  place  of  tlie  peiiosteum;  and  that  from 
s«;  Brodie  on  Joints,  chap.  9;  Qoain'a  thence  it  passes  over  tlie  cartilaginous 
El  190{   Coop.  Surg.  Diet  tit  Bursx  surfaces  and  the  inter-aiticular  fat  Where 
Mucosae;  and  1  Bost  79\  Mr.  Brodie,  it  adheres  to  the  bones  and  soft  parts,  it 
in  bis  valuable  work,  p.  8,  thus  observes,  very  rouoh  resembles  the  peritonaeum  in 
^The  synovial  membranes  of  the  joints  its  structure,  and  possesses  considerable 
have  not  been  well  described  by  the  ma-  vascularity;  but  where  it  is  reflected  over 
jority  of  the  old,  nor  even  of  modem,  the  cartilage%  it  is  thin  and  readily  torat 
•natomisti.    A  sufficiently  accurate  ac-  its  existence^  however,  even  here,  Mr. 
count  of  them,  however,  lias  been  pub>  Brodie  observes,  may  be  distinctly  demon« 
lisbed  by  Vr,  W.  Hunter,  in  a  communi*  strated  by  a  careful  dissection.*    The  tgr- 
cation  to  the  Boyal  Socie^,  on  the  8tra&«  tiovial  membrane  of  a  joint  forms  a  bag 
ture  of  Cartilage,  published  in  the  42d  having  no  external  opening,  in  this  re- 
volume  of  the  Philosophical  Tnnsaations,  spect  resembling  the  peHtonxum,  pleura, 
snd  since  then  by  M.  Biel)at»  in  hisTn^t^  and  the  pflricaraium,  which  it  also  resem- 
des  Membranes;  and  to  tbde  mtttliers  t  blesinit«.functions,andtowhichitbean 
may  refer  those  of  my  reiuVtf  Vh^  firish  some^  analogy  4n-  its  diseases.*'  Brodte's 
la^see  t^«natQipToiorelUl^etffiJ4ined.  Diseases  ofJoints,  8,  9,  3d  edit 
Atpceaent  it  is  suflicient  fot  pk^to  ob>  (y)  Coop.  Diet  tit  Bursae  Mucosae,  1 
lerv^  diat  the  ofiK«  of  the  syiiona)  Bost  79. 

«8eeiliolBiQnMr,Aait»T. 
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OHAV.  in  of  the  general  principle  which  determines  the  formation  of  Sf/mnntd  or 
SxcT.  II.    Mucous  Bur8x,{z)     The  bursas  macosae  are  liable  to  peculiar  dis- 
joiyra,&c.  ea8es«(a) 

ligunefieB.  To  complete  the  mechanism  of  the  joints,  thej  are  provided  with  a  suit- 
able apparatus  of  ligaments,  which  serve  to  keep  the  bones  in  their  re- 
lative situations,  and  to  regulate  the  motions  of  the  joints,  so  as  to  pre- 
vent their  displacement,  except  under  circumstances  of  extraordinary 
violence.(6) 

By  the  Ligaments  the  bones  and  other  solid  parts  are  connected  to 
eadi  other.(cJ  These,  in  their  texture,  nearly  resemble  tendons;  they  are 
like  them,  compact,  strong,  and  flexible  bodies,  but  they  are  generally 
more  dense  in  their  consistence,  and  dieir  fibrous  texture  is  generally 
less  distinctly  marked.  They  have  no  nerves,  but  they  have  a  tew  blooci 
vessels  distributed  to  them,  and  they  appear  to  possess  somewhat  more 
connexion  with  the  vital  powers  of  the  system.  Their  use  is  sufficiently 
expressed  by  their  naroe^  they^  are  principally  employed  in  connecting 
the  bones  with  each  other,  particularly  about  tne  articulations.  In  their 
chemical  composition^  tendons  and  ligaments  nearly  resemble  the  more 
compact  membranes;  their  basis  appears  to  be  coagulated  albumen,  united 
to  different  proportions  of  jelly  and  mucus;  they  contain  no  earth»  and 
only  a  minute  quantity  of  ^ine  matter.((Q 


DisettMt  of  The  joints  and  the  bursas  mucosas  are  liable  to  various  Diseases,  such 
the  joints,  as  inflammation,  which  may  end  in  absorption  of  the  cartilages,  in  tiie  se- 
(')  cretion  of  matter,  or  ulceration  of  the  synovial  membrane,  to  sput,  rheu- 

matism, dropsy,  the  formation  of  loose  cartilages,  collection  of  blood  and 
scrofulous  disease  of  the  bones  composing  the  joints,(/)  all  of  which  will 
be  noticed  hereafter. 
Injuries  to     The  Injuries  to  joints  are  Dislocations,  fractures,  and  wounds,  extend- 
jcnnti.        ing  into  uiem,  which  vrili  hereafter  be  fully  considered.(g) 


Of  each  The  enumeration  of  the  particular  joints  and  lisaments,  from  the  head 
joint  in  to  the  lower  extremity,  would  follow  the  same  oraer  as  that  observed  in 
P«rt«ttJ"»  the  arrangement  of  the  bones  themselves.  These  are  distinctly  pointed 
out  in  the  recently  published  tables  of  joints  and  ligaments,  with  their 
names,  (A)  and  are  fully  considered  by  most  of  the  anatomical  writers,(») 
and  must  be  examined  by  the  student;  but  the  particular  examination  of 
these  in  this  summary  would  be  too  extensive  an  inquiry. 

(z)  2  DungL  Pby.  209;  Coop.  Diet  and  Mr.  Brodie's  in  particulafi   and  2 

title  BuiBK  Mucosx.  Gibson,  37  to  58. 

(a)  BTodit  on  Joints,  ch.  9;   Coop.  (/)  Coop.  Diet.;  2  Good,  452  to  495. 

Diet  tit  Bursa  Mucosa,  2  Gibson,  Sui^.  ^^^  '^'^\  "Itbough  treated  as  a 

^^  disttse  of  the  ^m/,  is  not  an  affection  of 

Yb)  1  Bost  79.  *"  J^^  but  begins  in  the  bone  forming  it, 

)  \  f  <i  1  ft       '  ^'^  extends  to  the  joint  eomeeutiwfy. 

Qc;  lo.  15.  ^j  j^j^  ^^  ^^p  jjjj,j  ^  jfuntBi  1 

(d)  1  Bost.  54^  79;  and  see  1  Amotes    Doisey,  Suig.  101,  209  to  280.     * 
El  Phya.  438.  (A)  And  see  Tables  published  by  Bur- 


(e)  See  in  genend  the  worics  referred    gess  and  Hill, 
in  Coop.  Diet  tit  J<nntBy  Diseases  of;        (t)  See  1  h 


io  in  Coop.  Diet  tit  Jinnts,  Diseases  of;        (t)  See  1  Homer,  jMat.  280  to  337. 
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Section  III^ — Of  Mtolooy,  or  thb  Muscles  and  T£NDONs.(a) 


OHAP.  m. 

a  Act.  m. 
O«M0i- 


General  utility  of  these. 

I.  Of  Miucles  and  Diyinon  cyf  Sub- 
ject. 

1.  Their  Fonn  and  Structure. 

2.  Their    Chemical    Composi- 

tion. 

3.  Their  Properties. 

4.  Their  Uses. 

5.  Their  Mechanism. 

6.  Tlieir  Action. 


7.  The  Connexion  between  the 
Muscular  and  Nenrous   Sys- 
tem. 
II.  Of  Tendons  and  Aponeuroses. 
UI.  Of  the  diseases  of  Muscles  and 

Tendons. 
rV.  Of  the  Injuries  to  Muscles  and 

Tendons. 
V.  Of  the  Number,  Names,  and  De- 

■crip^on  of  each  Muscle  and 

Tendon* 


However  perfect  the  form  of  the  bones,  united  or  connected  by  the  Geneial 
various  joints  or  ligaments,  may  be,  jet  it  is  obvious  that  without  some  utili^. 
other  mechanism  they  would  be  incapable  of  freelj  moving  backwards 
and  forwards,  and  in  various  other  positions,  nor  would  the  nsure  be  full 
or  complete;  therefore  JMuscles  (in  ordinary  language  termed  yfe^A,^  (b) 
have  been  introduced  in  connexion  with  every  bone;  and  as  it  woula  be 
both  inconvenient  and  unsightly  were  the  fleshy  muscles  themselves  to 
pass  over  the  largest  ends  of  the  joints;  therefore  Tendons,  as  the  muscles 
approach  the  bone,  are  interposed  and  fixed  to  the  ends  of  the  muscles 
at  one  end,  and  at  the  other  into  the  bone  to  pull  the  same.(c)  In  the 
practice  of  Sui^ry,  an  accurate  knowledge  of  the  several  numerous  mus- 
cles, and  their  actions,  is  indis[)ensably  necessary,  because  it  forms  the 
basis  of  all  the  remedial  means  in  the  jKeductian  of  Dialocations,  and  in 
the  treatment  of  fractures  it  determines  the  proper  position  of  tfie  limb 
under  various  circumstances  of  accident  or  injury.((n  Many  interesting 
cases  are  stated  by  Sir  A.  Cooper,  in  his  treatise  on  Fractures  and  Dislo- 
cations, explaining  the  difficulties  which  sometimes  occur  in  reducing  a 
dislocation,  in  consequence  of  the  opposition  of  the  muscles,  influenced 
by  the  nerves,  and  one  in  particular  where  he  succeeded,  by  suddenly 
calling  the  patient's  attention  to  a  different  position,  by  whicn  the  mus- 
cles, previously  influenced  by  the  nerves,  suddenly  relaxed.(e)  We  must 
consider  the  Muscles  and  Tendons  separately.  From  the  works  of  Pre- 
vost  and  Dumas,(/)  it  is  to  be  collected  that  the  consideration  of  the  for- 
mer may  be  properly  arranged  under  six  heads,  namely ,^r«^  their  form 
and  structure;  secondly^  their  chemical  composition;  thirdly,  their  pro- 
perties; fourthly,  their  uses;  fifthly ^  tiieir  mechanism;  and  sixthly,  tneir 
action;  to  whicn  may  be  added,  seventhly,  their  number  and  names* 


(a)  The  considention  of  muscles  is    tit  Dislocations;  Broossais,  Physiol.  227 
termed  Myohgy,  ftom  the  Greek  uvw,  a    to  247;  Jackson,  Princ.  Med.  74  to  80. 
muscle,  and  Xf/^\  a  discourse  or  dMcrip-        (^j  i  Boat.  105;  1  Dungl.  Pby.  282. 


tion.  See  Dr.  Elliotson's  Blumenbach, 
270  to  281;  and  1  Host  105  to  274;  and 
as  to  Muscular  Power,  1  Dungl.  Ph^.  282 
to  413;  and  of  each  muscle  in  particular^ 
1  Horn.  Anat  391  to  500;  ana  of  Ten-  Didocations. 
don%  id.  388;  and  see  Coop.  Surg.  Diet.        (/)  Journal  de  Physiologiev  torn.  iii. 
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(fi)  1  DongL  Phy.  384. 

(<Q  1  Dorsey,  Surg.  209. 

(«)  Sir  A.  Ck>oper  on  Ftictures  and 
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OvMni- 


Itt.  Form 
■ndStnic- 
ture  of 
nmades. 


capilluy 


▼dm,  and 
nerves  in 
niifcles. 


1.  Their  Jbrm  and  Structure.'^Muscles  constitute  what  is  usually 
called  the  flesh  of  animals,  and  is  now  considered  to  be  synonymousy 
tiiiou^  formerly  a  distinction  was  made  between  what  was  styled  m^  flesh 
or  membranous  part  and  the  fibrous  part,  regarding  only  the  latter  as 
the  proper  organ  of  motion;  but  that  distinction  is  now  treated  as  erro- 
neous.([g)  In  their  usual  form,  Muscles  are  composed  of  masses  of 
smidl  fibres  fupon  the  contraction  of  which  muscular  motion  depends,) 
lying  parallel  to  each  other,  intermixed  with  a  quantity  of  membranous 
matter,  and  constituting  a  structure  visible  to  the  eye  without  a  micro- 
scope. These  fibres  are  disposed  in  small  bundles,  called  lacerti  or  fa- 
dculi,  each  of  which  is  also  enclosed  in  a  sheath  of  cellular  membrane, 
and  these  bundles  are  divisible  into  still  smaller  bundles,  apparently 
without  any  limit,  and  though  it  is  a  disputed  point,  the  better  opinion 
seems  to  be,  that  the  fibres  are  continuous.(A)  The  fibre  is  represented 
by  many  authors  to  be  straight  whilst  at  rest,  but  as  exhib]ting*a  wrinkled 
or  waved  appearance  or  zigzag  course,  as  thus  \^/VA^//iA/  (or,  as  the 
French  say,  "  Se  flechissent  tout  a  coup  en  zigzag  et  presentent  un 
grand  nomore  des  ondulations  regulieres."(i)  "When  under  contraction, 
tiie  ends  approximate  each  other;f ^)  but  some  physiologists  observe,  that 
there  is  reason  to  doubt  whether  tnis  be  its  natural  state,  and  whether  it 
may  not  depend  upon  the  condition  in  which  it  is  found  when  it  is  exa- 
mined after  death,  and  detached  from  the  neighbouring  parts.(Q  In  most 
muscles,  the  centre  is  the  thickest  part,  and  appears  to  contain  more 
fibres,  and  is  called  the  6e%,(m)  and  it  gradually  diminishes  in  size  to 
the  extremities,  one  or  both  of  which  usually  terminate  in  a  membranous 
structure,  which  is  either  a  tendon  or  an  expanded  membrane,  called  an 
apwuurosis,  according  to  the  situation  of  tne  muscle,  and  its  connexion 
with  the  neighbouring  organs.  There  are  considerable  interstices  be- 
tween the  mustles,  which  are  occupied  by  fat  and  cellular  membrane^ 
and  in  these  intervals  a  safe  lodgement  is  afforded  for  the  trunks  of  the 
blood  vessels  and  nerves.  Most  of  the  large  muscles  are  situated  near 
the  surface,  covering  the  bone  and  filling  up  the  spaces  between  them, 
80  as  to  produce  the  general  form  and  oudme  of  the  bodyJn)  Anato- 
mists, in  dissecting  the  muscles,  generally  divide  them  in  uie  order  of 
tiieir  position,  or  in  that  of  their  actions.(o)  Sir  A.  Carlisle  describes  the 
ultimate  fibre  or  filament  as  "  a  solid  cylinder^  the  covering  of  which  is  a 
reticular  membrane,  and  the  contained  part  a  pulpy  substance,  r^;ularly 
granulated  and  of  very  littie  cohesive  power  when  dead,"  and  that  the 
extreme  branches  of  the  blood  vessels  and  nerves  are  seen  ramifying  on 
the  surface  of  the  membrane,  enclosing  the  pulp,  {^p)  Dr.  Edwards  and 
M.  Dutrochet,  from  their  microscopic^  examination  of  the  elementary 
structure  of  the  body,  conclude  that  muscular  fibre  is  like  the  membra- 
nous fibre^  composed  of  infinitely  small  globules  of  sixths  of  a  millimetre 
in  diameter.(9) 

Muscles  (with  the  exception  in  some  of  the  viscera)  are  more  plentifully 
supplied  with  Arteries  than  any  other  parts  of  the  body;  these  are  dis- 
tributed amongst  the  fibres  in  numerous  branches,  which  continue  to 
subdivide  with  so  much  minuteness  as  at  length  to  become  no  longer 


(g)  Steno  de  Moac.  Obs.  Specimen  in 
Hanget  Bib.  An.  torn.  2,  p.  518. 

(A)l  Boat  106;  id.  17, 18;  ante,  30, 31. 

(t)  3  Boat.  282. 

Ik)  EL  Blum.  278,  279;  1  Boat.  108, 
&c.;  1  Dungl.  Pby.  306,  &c. 

(/)  1  Boat  106. 

(m)  1  Boat  106. 


(ft)  See  small  plate,  poat,  88,  exhibit 
ing  the  Bicepamuacle  between  the  8houl< 
der  and  the  forearm,  in  the  act  of  con- 
tiacting  to  raise  the  hand. 

(o)  Horn.  Anat  391  to  500. 

(p)l  Boat  112. 

Iq)  Ante,  23;  3  Boat  271  to  280; 
alao  1  Dungl  Fhy.  29, 30. 
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Ti8ible.(f)  The  Capillary  Fessds  form  a  complete  vascular  net-work,  chap,  iil 
the  contents  of  which  are  gradually  dischai^d  into  the  veins,  which  be-  Sscr.  IIL 
come  larger  and  lamr,  until  the  blood  at  length  arrives  at  the  main  ^'  ^^'*' 
trunks.  The  veins  uiat  belong  to  the  muscles  are  remarkable  for  the  *"*"* 
number  of  valves  which  the  j  contain.(«)  Numerous  Nerves  are  sent  to 
the  muscles,  especially  those  which  are  under  the  control  of  the  will. 
The  nerves  that  belong  to  the  voluntary  muscles,  proceed  almost  exclu- 
sively from  the  brun  itself,  or  from  the  spinal  cora;  whereas  the  muscu- 
lar coats  of  the  viscera  are  for  the  most  part  supplied  immediately  from 
the  ganglia  of  the  sympathetic.(/)  These  nerves  influence  the  muscles, 
but  are  not,  as  has  been  supposed,  of  the  same  substance  as  the  muscle.^u) 
The  nerves  which  are  distnbuted  to  muscles,  convey  to  them  two  dis- 
tinct functions,  one  of  motion^  the  other  of  sensation,  which  they  derive 
from  their  double  origins,  whether  from  tiie  spinal  marrow  or  the  brain. 
Each  root  arises  parUy  from  the  anterior,  ana  partly  from  the  posterior 
surface  or  pillar  of  the  spinal  chord,  or  from  the  same  pillars  expanded 
into  the  brain.  Motion  is  derived  from  the  anterior,  sensation  from  the 
posterior  roots;  and  as  these  two  sets  of  filaments  do  not  necessarily  con- 
cur in  the  same  affection,  it  is  obvious  that  the  muscles  of  a  limb,  or  of 
the  whole  body,  may  be  thrown  into  the  most  violent  agitation,  or  the 
firmest  rigidity,  without  much  or  perhaps  any  decree  of  painful  emotion 
or  increased  sensibility:  and  we  can  hence  readi^  account  for  the  little 
complaint  of  pain  that  is  made  by  patients  upon  tnis  subject  on  their  be- 
ing treed  from  a  severe  paroxysm  of  tetanus,  convulsion  fits,  or  hyste- 
rics.(x)  The  effect  of  the  nerves  upon  locomotion  will  be  more  proper- 
ly considered  when  the  nervous  function  is  examined  .(y) 

The  muscles  of  the  body  may  be  divided  into  two  grand  classes,  vo-  Miueks  & 
hmiary  or  animal,  and  involuntary  or  automatic.(z)    In  the  former  we  ^^^  ^^ 
meet  with  some  that  are  peculiarly  remarkable  for  strength  and  continu-  ^^T^ 
ity  of  contraction,  as  the  greater  part  of  the  round  muscles;  and  others  inyQ^t»* 
as  remarkable  for  mobility,  among  which  we  may  place  most  of  the  long  ly. 
muscles.    Continuity  of  exertion  is  generally  less  evident  in  the  volun- 
tary than  in  the  involuntary  muscles,  of  which  last  some  organs,  as  the 
heart, .  continue  tiieir  efforts,  through  life,  without  intermission,  though 
all  of  them  relax  or  remit  occasionally  or  periodically:  for  this  greater 
permanency  and  regularity  of  action,  they  are  indebted  to  the  peculiar 
provision  which  has  been  made  for  their  supply  of  nervous  power;  for 
while  the  voluntary  muscles  are  furnished  in  a  direct  line  from  the  sen- 
sorium,  the  involuntary  muscles  are  dependent  chiefly  on  the  intermedi- 
ate or  ganglionic  system,  and  are  more  remotely  connected  with  the  sen- 
sorium.(a)    Others  arrange  these  two  classes,  as,  first,  the  proper  mu9» 
cles;  and,  secondly,  the  muscular  coats. {b)    The,  first  (j^roper  muscles) 
are  always  designed  to  produce  the  motion  of  some  part  of  the  body, 
by  altering  its  relative  position.    But  in  regard  to  the  second,  which  ex- 
ist principally  in  the  viscera  of  the  abdomen,  and  in  the  muscular  coats 
of  vessels,  the  fibres  which  appear  in  these,  essentially  resemble  those 
of  the  proper  muscles,  and  are  attached  to  membranous  expansions,  com- 
posing what  have  been  called  muscular  coats.    These  coats  are  connect- 
ed with  the  hollow  cavities  that  exist  in  dififerent  parts  of  the  body,  in 
the  form  either  of  pouches  or  cylinders,  and  are  destined  for  the  trans- 
mission or  lodgement  of  various  bodies  of  a  soft  or  fluid  connstence,  and 

(r)  1  Boat  lOT;  1  Horn.  Aimt  379.  (y)  Id.  17, 18. 

(0  Id.  107;  1  Homer,  Anat  173.  W  \ ^' 249;  port, "to nerrei^ snd 

^^  ^ ,  connexion  between  the  muscular  and  nev* 

W  "*•  vous  systems.    1  Homer,  Anat.  385« 
(u)  Id.  117.  (o)  4  Good,  236;  1  Bort.  250, 

(a;)  4  Good,  22a  (6)  1  Bort«  116. 
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which  propel  their  contents  bj  means  of  the  contraction  and  extension  of 
these  fibres*  such  as  the  stomach,  intestines,  arteries,  &c.  The  mecha- 
nical structure  of  these  muscular  coats  is  consideniblj  different  from 
that  of  the  proper  muscles^  for  the  fibres  are  much  shorter,  and  instead 
of  lying  parallel,  as  is  always  the  case  with  the  proper  muscles,  thej 
seem  to  be  interlaced  or  twisted  together,  and  sometimes  anastomose  or 
bifurcate.  The  fibres  of  these  muscular  coats  do  not  exhibit  that  division 
into  lacerti  or  bundles,  nor  have  they  the  regular  belly  or  tapering  ex- 
tremities of  the  others.  Their  immediate  at^chments  are  also  different, 
not,  as  proper  muscles,  by  tendons  of  fibrous  membrane,  but  the  coats 
are  attached  to  membranes  that  exhibit  less  of  the  fibrous  and  more  of 
the  cellular  texture.(c)  These  muscular  coats  also  are  not  influenced 
directly  by  nerves  from  the  brain,  but  from  the  ganglia,  and  their  action 
is  entirely  involuntary .(r/)  The  nerves  influencing  the  proper  muscles 
of  motion,  are  much  more  numerously  distributed  than  in  any  other 
structures  of  the  body,  so  that  it  was  remarked  by  Haller,  that  the  nerves 
which  go  to  the  thumb  are  more  in  quantity  than  those  which  supply  the 
whole  substance  of  the  liver.(e) 

Again,  these  voluntary  muscles  are  of  two  descriptions  as  to  their 
operation.  Thus,  in  almost  every  part  of  the  body,  there  will  be  found 
ft  muscle  io  contract  or  pull  one  way,  and  what  is  termed  an  antagonist 
muscle,  to  pull  hack  and  restore  the  muscle  to  its  previous  position;(/) 
for  muscles  seldom  act  singly,  and  two  or  more  usually  are  so  placed  in 
the  frame  as  to  execute  movements  apparently  simple.  Those  which  act 
together,  are  called  aaaodatea;  and  wlien  one  group  habitually  reverses 
the  action  of  another,  they  are  called  antagonists.  Thus,  the  muscles 
seen  on  the  forearm,  and  which,  by  several  tendons  or  white  cords,  are 
flensed  through  the  palm  of  the  hand  to  the  bones  of  the  fingere,  curve 
or  bena  the  joints  of  the  latter,  and  are,  therefore,  named  flexors,  whilst 
those  of  the  back  part  straighten  or  extend  them>  and  are  called  ex- 
t€nsors.{g) 

Sdly.  f'Fith  respect  to  the  Chemical  Composition  of  Muschd — ^Muscle 
is  essential  fibrine,  but  contains  also  albumen,  gelatine  or  jelly,  fat,  salts» 
frc.  and  a  peculiar  substance  termed  osmazome.(A)  They  abound  in  azote 
inore  than  other  animal  parts,(t)  and  the  departure  from  this  principle 
from  its  combination  with  hydn^n  and  carbon,  that  exists  during  heaUh^ 
wtirely  converts  them  under  pculicular  morbid  affections  and  after  deaths 
into  an  adipocerous  substance,  somewhat  resembling  soap  or  sperma- 
ceti.(i)  The.  muscles  are  distinffuished  fit)m  other  similar  parts,  chiefly 
by  two  characteristic  features,  the  one  derived  from  their  structure^  the 
other  from  their  singular  vital  powers,{i)  Their  fleshy  structure  is 
formed  of  the  moving  fibres  sm  generis^  and  of  a  faint  red  colour,  and 
^very  muscle  may  be  resolved  into  fibrous  bands;  these  into  bundles  of 
fibres  mfasieuli;  and  these  again  into  very  fine  fleshy  fibres  and  fibrils; 
(A;)  every  muscle  possesses  a  covering  of  cellular  membrane,  which  is  so 
interwoven  with  its  substance  as  to  surround  the  bands,  the  bundles,  and 
even  each  particular  fibre  and  fibril.(&) 

Every  part  of  the  muscles  is  amply  supplied  with  blood  vessels^  arte- 
ries, and  veins  and  nervous  threads.  The  latter  appear  to  unite  inti- 
mately with  tiie  muscular  fibres:  the  former  are  so  mterwoven  with  the 
fibres,  that  the  whole  muscle  is  red,  and  acquires  its  own  paleness  only 


(e)  1  Boat  116. 

(«0  Id.  iir. 

(e)  Id.  107;  see  also  1  DungL  Pby. 
53,  &c 

(/)  Id.  151;  1  DuDsl  Phy.  33%  && 


(g)  1  Horn.  Anat  447,  &c.  p.  1  and  2; 
1  Host.  151. 

(A)  1  Dung!.  Phy.  287;  1  Boat  120  to 
125. 

(t)  1  Boat.  121;  £1.  Blum.  277. 

(k)  Id. ibid.;  1  Boat  106^  119» 
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br  beiDg  washed^/)    The  apparatus  of  nervea^  which  is  sent  to  the  mus-  ghap.  m. 
cies,  is  yerj  considerable,  and  especially  to  those  which  are  under  the  8ict.  nL 
control  of  the  will,  being  greater  in  proportion  to  their  size  than  to  any   ^  ^^'^ 
other  part  of  the  body,  except  in  those  relating  to  the  organs  of  the  — Sff!: — 
senses. 

The  other  exclusive  character  of  muscles  is  their  irritability ^  bestowed 
u[>on  all  muscular  parts,  but  varying  in  degree,  and  which  power  is  an 
original  endowment  of  the  Creator,  imparted  in  a  way  of  which  we  as 
yet  know  but  litt]e.(f?i)  This  irritability  is  the  power  of  contracting 
upon  the  application  of  a  stimulus,  and  ceases  only  with  life.(n) 

ddly.  The  Properties  of  Muscle  have  been  arranged  as  phjfsical  and  vi-  3dly.  The 
id.  The  first,  comprehending  those  which  are  connected  with  its  mecha*  propetti« 
nical  form,  its  structure,  and  its  obvious  external  characters;  the  second,  ofmuidei. 
comprising  its  powers,  as  forming  part  of  a  living  organized  body.(o) 

As  to  the  first,  the  physical  properties,  it  seems  clear,  that  the  muscular 
fibre  possesses  all  the  properties  tnat  belong  to  simple  membrane  (before 
considered, XT')  although  m  different  degrees.  It  is  less  cohesive  than 
membrane,  but  more  flexible;  it  is  highly  extensible,  and  perhaps  ela$tic.{q) 

The  vital  properties  of  muscles  are  those  which  pre-eminently  distin- 
euish  this  jNirt  of  the  frame  from  simple  membrane  and  the  rest  of  the 
n-ame.  This  consists  in  what  has  been  termed  its  irritability ^  or,  as  Dr. 
Bostock  observes,  more  properly  to  be  termed  contractilUyJ{r)  This  is  de- 
fined to  be  that  power,  whicn  the  muscular  fibre  possesses,  of  diminishing 
its  length,  or  of  contracting  and  shortening  itseif.(9)  The  nature  of  mus- 
cular contractility,  or  the  relations  which  it  bears  to  the  other  powers  of 
nature,  has  been  much  discussed  and  disputed.(^)  It  has  been  supposed 
to  be  exclusively  attached  to  the  muscular  fibres,  and  to  differ  materially 
from  those  of  nervous  8ensibility,(u)  and  to  be  perfectly  distinguishable 
from  elasticity;  and  it  has  been  observed,  tliat  one  of  tne  most  remark- 
able circumstances  respecting  contractility,  is,  that  in  all  muscular  ac- 
tion, however  powerful  the  stimulant  that  is  applied,  still,  after  some 
time,  the  efiect  ceases,  and  the  muscles  become  relaxed, (v)  the  muscles 
that  have  been  contracted,  become  what  is  termed  exhausted,  and  some 
time  is  necessary  to  elapse  before  they  are  again  capable  of  being  sti- 
mulated or  excited  into  action.(x)  The  phenomena  which  attend 
upon  the  relaxation  of  a  muscle,  are  precisely  the  reverse  of  those  of 
its  contraction;  the  bdly  becomes  soft,  its  swelling  subsides,  and  the 
wrinkles  disappear  from  its  surface;  the  force  of  conti^action  no  longer 
existing,  the  ends,  not  being  drawn  together,  recede,  and  the  whole  re- 
sumes its  natural  quiescent  state.  Belaxation  is  not  a  mere  passive  ef- 
fect, but,  on  the  contrary,  when  parts  have  been  displaced  by  contrac- 
tion, there  is  a  necessity  for  some  absolute  power  to  bring  them  back  to 
their  former  situation.  This  power  is,  in  most  cases,  that  of  the  anta- 
gonist muscles;  and  it  will  be  found  ^at  the  muscular  system  is  so  ar- 
ranged, that,  in  most  parts  of  the  body,  one  muscle  or  set  of  muscles 
has  another  muscle  or  set  of  muscles,  which  act  in  precisely  a  contrary 
direction,  and  is  intended  to  produce  precisely  the  opposite  effect;  one 

(/)  EL  Blum.  271;  1  Bo6t  117)  antc^  {p)  Ante,  22  to  29. 

82,  83  5 1  DungL  Phy .  285.  r^  ^  ^^  i26. 

(m)  El,  Blura.  217;  1  Dungl.  Phy.  )  ..  „_^  ,oo  a/5 i  ooo 

312.  &c.,  as  to  muscular  power,  4  GooS,  ^^i  ^  »«*-  ^29;  4  Good,  223. 

223,  &c.;  attributed  of  late  to  electricity,  (»)  1  Boet.  130. 

occasioned  by  the  contact  of  the  nerves  (t)  4  Good,  223. 

with  the  muscles;  ante,  42,  n.  (r,)  and  (ti)  1  Boat  141, 142;  but  see  post^  87, 

^  45;  post,  87,  n.  (g. )  n.  (g,)  and  ante,  42,  44^  45. 

(n)  El.  Blum.  279.  (v)  Cullen's  Tnstit  §  lOa 

(o)  1  Bost  125.  (x)  1  Best  135. 
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GBAP.  m.  muscle  raises  the  arm,  anotiier  depresses  it;  and  when  either  muscle  has 
SxoT.  m.  been  in  action,  it  generally  happens  that  the  opposins  muscle  then  acta 
Or  Mns-  and  produces  the  contrary  effect.(y)  However,  besides  the  antagonist 
'^*'  _  muscles,  another  contractme  force,  which  is  often  useful  in  replacing 
narts,  is  ela8ticity,(tf)  as  in  me  structure  of  the  chest.  Another  means 
Dj  which  muscles  are  replaced  after  contraction,  is  the  force  of  gravitj, 
which  frequently  occurs  in  the  motions  of  the  extremities,  (z) 

But  what  are  the  stimulants  or  causes  of  contractility?  It  has  been 
long  supposed,  that  one  general  stimulant  or  cause  is,  that  every  body  in 
existence  is  a  stimulant  to  the  muscular  fibre,  because,  independently  of 
any  other  quality,  the  mere  contact  of  a  material  substance  produces  this 
effect  But  the  stimulants  or  causes  are  arranged  more  comprehensively 
under  three  heads,  viz.  1,  Mechanical;  2,  Chemical;  and  3d,  Vital;  (or,  ac- 
cording to  Blumenbach,  mental,)  and  are  either  exciting  or  depres8ing.(a) 

1.  Mechanical  impulses  of  all  kinds,  beginning  with  the  slightest  touch 
that  is  capable  of  bemg  perceived,  and  proceeding  to  a  degree  of  violence 
short  of  tnat  which  absolutely  destroys  the  texture  of  the  part,  are  of  the 
first  class. 

S.  A  great  variety  of  chemical  substances,  that  have  few  properties  in 
common,  as  alcohol  acids,  alkalies,  metallic  salts,  and  many  vegetable 
acids,  are  of  the  second  class. 

3.  In  the  third  class  may  be  placed  those  agents  that  seem  to  operate 
immediately  upon  the  vt/oTpowers,  without  producing  any  apparent  phy- 
sical change  in  the  part,  as  the  electric  fluid,  and  particularly  that  mom- 
fication  ofit  which  constitutes  galvanism.  Independent  of  any  external 
a^nts,  the  muscles  are  thrown  into  the  strongest  contractions  by  a  va- 
nety  of  nervous  affections,  which  arise  from  internal  causes,  and  above  all 
from  the  act  of  volition.  By  a  process,  which  will  probably  always  re- 
main inexplicable,  we  no  sooner  wUl  the  motion  of  any  muscle  th^an  it 
obeys  the  summons  with  promptness  and  accuracy.(&)  In  general,  the 
contraction  and  relaxation  of  the  muscles  is  entirely  regulated  oy  the  will, 
through  the  nerves.  Thus  we  know  that  if  we  wish,  or  in  other  words 
will,  to  give  a  severe  blow,  the  muscles  of  the  ri^ht  arm  are  accordingly 
immediately  contracted,  and  the  arm  propelled  m  order  to  perfect  tiie 
intent;  and  we  know  bow  suddenly  that  wish  or  will  may  be  interrupted 
or  stopped  short  and  changed  by  a  contrary  wish  or  will,  putting  in  mo- 
tion the  antagonist  muscles  at  the  very  instant  the  blow  was  about  to  be 
perfected,  and  the  force  is  stopped  or  withdrawn.  It  should  seem, 
uierefore,  that  although  the  muscles  possess  the  contractile  power,  yet 
that  the  exercise  of  it  is  attributable  entirely  to  the  nervous  system,  in 
the  manner  presentiy  explained.(c)  In  another  place  it  is  observed,  tliat 
the  mere  act  of  volition,  like  all  the  other  mental  faculties,  is  directly 
connected  with  the  brain,  while  the  exercise  of  volition  requires  the  co- 
operation of  the  brain,  nerves,  and  muscles;  and  whatever  volition  is 
conceived  in  the  mind,  it  cannot  be  carried  into  effect  unless  the  nerve 
and  the  muscle  be  in  a  sound  state,  (e) 

The  most  recent  supposition  as  to  the  cause  of  the  contraction  and 
motion  of  the  muscles,  has  been  suggested  by  the  experiments  and  ob- 

(y)  Bost  136;  1  Dungl.  Phy.  310.  Bost  281;  and  Dung^I.  Phjr.  313;  ante,  42, 

(z)  1  Host.  lo7.  ^jj  J  303^^  13Q.  £j    Bi^u^    43.  ^^ 

(a)  £1.  Blum.  a.  52,  53,  p.  33;  and  of  more  particularly,  3  Boat.  194  to  202. 
late  it  ia  auppoaed,  that  the  oontnction  of        (c)  And  aee  1  Dungl.  Phy.  309,  &c. 
the  muaclea  ia  attributable  to  ekdricUy,        (d)  3  Boat  193, 195. 
oocaaioned  by  the  nervea  coining  in  eoit-        (e)  See  the  obaervationa  and  autfaoritiea 

loe<  with  the  muscle.    See  quotation^  3  collected  in  3  Bost  193  to  202. 
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nervations  of  MM.  Prevost  and  Dunia9,(g')  and  supported  by  a  degree  chap,  iil 
of  approbation  on  the  part  of  Dr.  Edwards,  Dr.  Bo8to€k(A)  and  Dr.  Swr.  m. 
Quain,(t)  though  the  latter  observes,  that  the  researches  are  far  from   ^  ^^■" 
conclusive.    The  supposition  is,  that  the  contraction  of  muscles  is  at-      "**' 
tribiUable  to  eleetriciit/f  occasioned  by  the  nerves,  influenced  by  the  tnll^ 
4»ming  in  contact  with  the  mu8cles.{rj    It  is  admitted,  that  in  this 
mode  of  viewing  the  subject,  the  muscle  itself  appears  to  be  passive,  and 
the  nerves  alone  active.(m) 

A  living  muscle,  when  uirown  into  action,  has  been  supposed  to  in- 
crease in  absolute  weight,  in  density,  and  in  power  of  resistance;(n) 
but  the  increase  in  weight  or  density  has  been  disputed. (o)  It  can 
raise  a  weight,  which,  when  dead,  would  crush  it  to  atoms.  By  this,  a 
iiorse  can  draw,  with  ease,  three  times  his  own  weighti  and  in  smaller  ani- 
mals, the  muscular  power  is  even  greater  in  proportion  ^  and  it  is  said, 
that  a  flea  can  draw  from  seventy  to  eighty  times  its  own  weight.(  n) 
The  muscles  undergo  a  change  in  their  state,  as  age  advances,  partly  m 
consequence  of  the  change  in  the  state  of  the  membrane,  whicn  enters 
80  largely  into  their  composition,  and  finally,  in  conseauence  of  the  al- 
teration of  the  fibres  themselves:  they  become  ^nerally  less  contrac- 
tile, while  those  that  serve  for  the  voluntary  motions  are  less  under  the 
control  of  the  will,  or  less  able  to  execute  its  commands.  In  some  in- 
stances, parts  that  were  originally  muscular  become  tendinous,  the  mus- 
cular fibres  being  gradually  absorbed,  and  tendinous  matter  deposited 
in  their  room.  In  some  cases  the  muscular  or  soft  parts  become  rigid, 
from  the  quantity  of  bony  matter  deposited  in  them.(g) 

4th.  The  Use  of  Muscles^^-The  muscles  constitute  the  cords  or  ropes,  4tbly.  The 
as  bones  are  the  levers  of  the  living  frame.M    The  general  use  of  the  w««of  ™«»- 
muscles  is  sufBciently  obvious;  they  are  tiie  great  oi^ns  of  motion,  ^ 
both  of  that  by  which  the  body  is  moved  from  place  to  place,  constituting 
locomotion;  tnat  by  which  each  of  its  separate  parts  is  moved  when  we 
act  upon  the  contiguous  bodies  in  our  intercourse  with  the  external  world; 
and  uiat  by  which  many  of  the  various  mimite  actions  are  performed^ 
which  are  essential  to  the  exercise  of  the  vital  functions.    In  snort,  mus- 
cular motion  seems  to  be  concerned  in  almost  every  operation  that  is 
produced  either  by  the  system  at  lai^  or  by  its  individual  parts.(«) 

5th.  Mechanism  of  Muscles.-^'We  have  just  observed  that  the  bones  5tlily.  The 
are  the  levers  of  the  oody,  and  the  muscles  the  cords  which  pull  them.  meehmUsm 
In  considering  the  mechanism  of  muscles  we  must  bear  in  mind  that  tiieir  of  muaclef. 
action  consists  essentially  in  the  approximation  of  their  extremities,  in 
consequence  of  the  shortening  of  their  fibres,  and  that  the  immediate  effect 
of  this  is  to  move  any  body  to  which  the  ends  are  attached.(/)    The  fixed 
points  of  the  body  from  which  motion  commences,  or  against  which  the 
muscles  react  when  they  begin  their  contractions,  are  generally  the  bones, 
and  the  motions  are  performed  by  the  intervention  of  joints.   Considering, 
therefore,  tiie  bones  as  being  acted  upon  by  the  muscles  after  the  manner 
of  levers,  the  part  where  the  muscle  or  tendon  is  inserted  into  the  bone 
urill  represent  the  power,  the  joint  the  fulcrum,  and  the  part  that  is  moved 
constitute  the  weight.  Writers  on  mecnanics  have  divided  levers  into  three 

(g)  Joorml  de  Phynologie,  torn.  iiL  (n)  4  Good,  334. 

(A)  3  Bort.  281.  (o)  1  Bort.  130  to  132. 

(t)  Quftin*!  Anatomical  Platei,  3.  f^^  «ii  'ni.,m  oro 

14  MM.  Piwort  and  Dumas,  Journal  CP)  ^l-  »>"»•  ^^J^ 

de  Phynolofie,  torn,  iii:  and  see  extract  (9)  3  Bort.  264, 265. 

aiidobiervation8,3  Boit  281;  andQuain's  (r)  4  Good,  224$  1  Bdl's  Anat  394  to 
Anatoroica!  Plates,  page  3.  See  1  DungL    399;  1  Bost.  143. 

Phy.  S13,  8cc.  («)  1  Bost  143. 

(m)  Quain's  Anatomical  Plates,  3.  (0  ^  ^^' 
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OBAF.  ID.  kinds,  according  to  the  relative  position  of  their  three  essential  parts,  tiie 

Ban.  TO-  weight,  the  power,  and  the  fulcrum.    Thofte  of  the  first  kind  have  the  ful- 

Of  Hub-   cnun  in  the  centre,  in  those  of  the  second  kind  the  weight  is  in  fJie  cen- 

'"*•       tre;  loAt'fc  in  the  third,  tht  power  it  in  the  centre;  the  bones  are  of  this  last 

description,  in  which  the  power  is  placed  between  the  fulcrum  and  the 

wught    The  motion  of  the  forearm  may  be  taken  as  an  example  of  the 

e&ect  of  muscniar  contraction,  and  the  manner  in  which  it  is  produced. 

When  we  wi^  to  raise  a  wei^jit  by  bending  the  elbow  joint,  it  is  effected 

by  a  muscle  below  the  shoulder,  wliich  has  tendons  inserted  into  the  top 

m  the  bone  of  the  forearm  near  the  elbow.(«)    Let  Nos.  1  and  2  represent 

the  forearm;  No.  3,  the  weight  to  be  raised;  No.  4,  the  Biceps  muscle, 

arising  from  the  shoulder,  with  its  tendon  inserted  into  the  forearm  below 

the  elbow)  No.  5,  the  upper  arm,  small  in  the  middle  and  lai^  at  the 

extremities}  and  No.  6,  the  elbow  joint,  being  the  faicrum,  thus: 


By  the  eontraelion  of  the  Biceps  muscle,  4,  to  a  small  extent,  the  bend- 
ing the  joint,  6,  is  occasioned,  and  the  weight  is  carried  up  to  a  height 
proportionate  to  the  length  of  the  forearm,  or  in  other  words,  the  huid 
b)rnu  a  part  of  die  circumference  of  a  circle  of  which  the  elbow  is  the 
centre.  This  consideration  of  the  manner  in  which  the  muscle  acts, 
ahowB  that  the  mechanism  of  the  animal  bodj  is  calculated  to  produce  a 
great  loss  of  absolute  power,  but  such  power  is  thus  sacrificed  to  aSbrd 
tiKreaied  velocity  and  nymmelry  of  form,  which,  if  the  muscle  were 
otherwise  placed  would' be  clumsy  and  awkward.(x) 

Ahlf.  The  6th.  Tleir  Actum  explained. — The  eaiaeof^%  contraction  of  nw«cfea 
action  of  Beema  to  be  imperfectly  known. (_y)  Dr.  Bostock,  on  Physiology,  con- 
'""■^l**'  eludes  his  valuaole  observations  on  the  subject,  by  stating,  that  in  the 
present  state  of  our  knowledge,  contractility  oudit  to  be  regarded  as  the 
unknown  cause  of  known  effect,  a  (|uality  attached  to  a  particular  spe- 
cies of  matter  possessed  of  properties  peculiar  to  it«elf,  and  which  we 
arc  not  able  to  refer  to  any  general  principle.(2)  But  MM.  Prevost  and 
Dumas  have,  as  we  have  seen,  recently  attributed  muscular  contraction 
to  electricity,  and  by  the  nerves  coming  in  contact  with  the  muBcles.(a) 
And  Dr.  Eawards,  remarking  upon  this  hypothesis,  himself  concludes, 
"d'ou  il  paraitrait  resulter  que  lea  contractions  sont  dues  a  I'electricitfc 
pwluite  par  le  contact  du  nerf  et  du  muscle."(&) 

The  action  of  muscles  never  intermits,  and  is  only  dinunished  in  the 
deeping  state;  though  where  the  sleep  is  [Htifouna  and  lethargic,  the 


(ti)  Winalow,  sect  3,  art  5)  uid  Hem.        (c)  1  Boit  174i  4  Good,  223. 

Ph?^'334^S^^  "^  281w3»8.«idaain,An«;PuUp.3. 

Or)lBgrt.l57'tol74.  (t)  See  extimct,  3  Sort.  2St. 
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dtiBinutiim  amounts  to  almost  a^essation,  except  in  th^^'iiivoljintarj  or-  OHAP.nL 
gans.  When  muscles  are  not  exercised,  the  vis  insUa  is  verj  slightly  Sicr.  IIL 
exerted,  but  we  can  stiU  trace  id  inHNence  by  the  position  which  the    Or  Mvi- 

limbs  assume,  and  discover  the  strength  of.  the  antagonizing  mv8i^les,(c) ^"* 

and  in  disease,  especially  in  childreiK  the  observance  of  t|)e  mm^cles 
during  sleep  will  assist  in  discovering  the  stato.of  tone.(df} 

In  considering  the  nervous  system*  wf  shall  examinti  the  c^nexion  Ttbly.  The 
between  the  muscular  and  nervous  system.^^)    To  every  muscle  there  connexion 
are  two  distinct  sets  of  nerves,  the  one  to  excite  and  givjs  the  muscles  he^^^en 
their  power  of  motion,  the  other  perceptive  nerves^  appropriated  to  the  ^r^g^nT*' 
sensitive  faculty  of  such  muscles,  and  to  communicate  the  sensation  to  ^q„,  ^y^ 
the  mind.  (/)    Prevost,  Dumas,  and  Dr.  Edwards  appear  to*  attribute  temi. 
muscular  motion  to  the  effect  of  eledricih/,  occasionad  by  the  cli^^tact  of 
the  nerves  and  muscle,  {g) 


ner- 


/* 

» 


•> 


In  order  to  promote  the  symntttHp  of  form  #iM  the  facility  of  motion,  n.  OfTk»- 
we  find  that  in  mfmy  cases  the  fleA  of  the  iMiele  itself  irnot  inserted   doki  and 
directly  into  the  bone  which  is  to  btf  moved,  one  or- both  of  Ae  ends  ter-  A«>«»uia- 
minating  in  membrane,  which,  ^<^rd|ng  .l(ai<^the  isit'uation  or  ii«e  of  the       '"' 
part,  is  either  converted  into  a  strdQj|^  curci  constitutiog  a  Tendon,  or  is 
spread  out  inta  a  nvembranows  expaxmiioo  technically  called  an  tAponeu- 
ram  (from  a^-o  and  vrv^o.)  (A)      ^  "•    '  •   :\ 

The  tendons  are  the  condnu^ion  ofthe  interstitial  cellular  membrane 
of  the  muscle,  and  i#ay  be  unravelled  into  a  web.{t^  But  tendons,  aa 
distinguishable  from  muscles,  have  lieen  supposed  by  some  to  be  dead 
and  unorganized,  and  have  no  vJliiWe  INtrves,  and  are  insensible  and  not 
contracti)eft(A:)  and  they  possess  very ^ew" if  any  bloud  vessels;  and  no 
vessels  have  been  discovered  i/P:^to  for  the  purpose  of  secretion  or  ab- 
sorption: but  the  better  opinidll  id»'(kw)t  tendons  have  an  absorbent  appa* 
ratus.  (/)  Indeed  if  they  have  not^or  if,  as  supposed,  they  be  unorga- 
nized, how  could  a  ru(^tured  tendon  reunite  and  again  become  useful,  as 
certainty  in  some  caiss  occur,  in  case  of  the  rupture  of  the  Tcndo 
AchiHes:(m)  In  their icAemtca/  c<mipoaM»n  tendons  nearly  resemble  the 
moat  compact  membranes;  ibeir  basis  appears  to  be  a  coagulated  albumen, 
united  to  different  proportions  of  jeBy  and  nucus.  They  contain  no  earth, 
and  oa\y  a  shaH  quantity  of  saline  matter. ^n)  The  pnnoi^  use  of  ten* 
dons  is  to  cotinect  the  rotiscles  with  the  bones,  and  serve  as  cords  or  ropes 
to  transmit  the  action  of  the  muscles  to  a  distant  point,  and  in  doing 
this  their  operation  appears  to  be  entirely  mechanical,  (o)  Unless  the 
muscle  is  directly  connected  with  a  bone,  tendons  are  seldom  found,  and, 
tlierefore,  there  are  no  tendons  attached  to  the  muscles  of  organic  life.(/)) 


Muscles  and  tendons  are  subject  to  several  diseases,  particularly  rheu-  IIL  Of  tte 

(c)  4  Good,  225.  (n  Bell'B  Anat.  399;  1  Bort.  20. 

id)  4  Good,  226.    The  student  should        (k)  1  BeU's  Anat  398$  1  Horn.  Anat. 

here  read  4  Good,  223  to  226.  388;  1  Best  54. 

(«)  Post,  and  see  1  Bost.  332  to  252;        (/)  1  Best  53. 
4  Good,  223.  (to)  See  S.  Coop.  Surg.  Diet  tit.  Ten- 

(/)  Sec  Mr.  BeU's observations  m  Phil,  jon;  1  Horn.  Anat  389. 
Tian^  for  A.  D.  1826,  p.  163,  and  1  DungL        ,^  -  -,_.  ^ 
Phy.  53,  and  post  (n)lBort.54. 

U)  3  Bost  281;  ante,  82  to  88.  (<')  Id. 

(ik)  1  Boat  146;  1  Horn.  Anat388.  (p)  1  BeH'a  Anat  39a 
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CHAP,  m,  matism,  sptems  or  tviiDoure,  each  of  which  will  hereafter  be  fullj  coDai** 

Sect.  Ilfc  dered,  with  their  remedies.^;) 

Of  Mcb-    ..  Iq  cases  of  sudden  death  from  lightning  or  electricity,  or  a  blow  upon 


cm. 


cles  and 
tendona. 


the  stomach,  or  the  bite  "of  some  venomous  animals,  or  from  some  acrid 
duetuet  of  vegetable  poison,  fts  laurel-water,  or  from  exercise,  or  violent  mental 
the  mus-  emotion,  occasioning  sudden  extinction  of  Iif6|  the  muscles  will  be  found 
in  a  state  of  relaxation,  and  to  have  lost  their  susceptibility  to  contracti- 
lity by  any  stimuli,  and  the  'ftlood  will  be  non-coagulable;  circumstances 
important  to  be  attended  to  When  there  is  any  supposition  of  criminal 
dea(h,(r)  whilst  it  is  the  opiniofi  of  some  pathaloeists  that  the  force  of 
muscular  contraction'^hrouglf  the  system  generally  ia  increased  in  in* 
flammatory  fever.(«)      'J.; 


muscles 
and  ten- 
dons. 


lY.  Of  the  Muscles  and  tendon^  are  alsatiable  to  various  Injuries,  as  ruptures  and 
iywiet  to  woun(l8,(^)  which  it  wAl  be  more  proper  to  consider  in  a  subsequent 
■  -  chapter.  Ruptures  even  of  the  Tendon  Achilles  ar0  tfipable  of  reunion 
by  rehi^ation  and  care.  (14)  When  a  muscle  ha^  ^been  ihvided  across  by 
a  deep^iFptind  or  cut,  the. union .w4iich  may  resuk  is  always  incomplete 
as  regards  the  mnacular  fibres.  The  muscle  may  be  said  to  unite  as  a 
whole,  but  the  muscular  fibres  wt^  The  union  takes  place  between  the 
cellular  tissue  in vestln^.tHfi^  apposite  surfaces,  and  the  union  presents  a 
firm  line  of.fibro-cellttl^r  matorial,^ which  the  mitscular  fibres  of  eacb 
half  terminate.  But  the  injurious  consequences  of  deep  transverse  cuts 
across  muscles. may  bd'.loilg*i:f  n^ot  permanently  felt  in  reducing  or  re- 
tarding (he  power  of  tfie.  lintb,  and  \fi  4hat  view  it  may  frequently  be  im- 
portant in  judicial  inquiry  to  be  able  to  enumerate  and  establish  in,  each 
case  all  the  probable  oonaequences  of  such  ai»ii)^ry,  so  as  J4|stly  to  m« 
crease  the  measure  of  compensation  for  the  injury  .(v)  ^ 


'<i- 


V.  The  The  enumerafym  of  thepdrtiovJar  muscles,  from  the  c^ranium  to  tV  low.er 

number,      extremity  of.  the  human  frame,  woulcl^foUow  the  same  order  as  thtt  ob- 

^icrip^n  *®*^^d  in  the  arrangotfietit  tf  the  bon^iftnd  the  joints  and  Iigaments.(ti;) 

of  each       ^^^  muscular  fibres  of  the  neck,  ba^k  and  loins,  those  on  which  all  the 

muscle  and  complicated  movements  of^the  vepiebral  cohMitn  depend,  cfl^pose  more 

tendon.       than  300  distinct  muscles  in  the  whole$(£r)  and  it  i»  said  that  the  entire 

human  body  possesses  about  450  muscles  or  upwards,  but  varyins  in  tium- 

ber  in  different  individuals:  it  is  thus  funiisned  with  a  double  advantage, 

namely,  an  extreme  agility  of  motion  ift  particular  parts,  and  throughout 

the  whole  a  surprising  degree  of  strenj^  and  endurance  of  labour.^) 

The  muscles  nave  been  generally  arriOiged  and  examined  in  the  order  of 
their  several  layers,  of  which  there  are  four  on  the  back,  and  elsewhere 
usually  two;  and  of  these  are  considered,  first,  those  most  external,  and  then 


(jq)  As  to  RheumaSiam,  see  Good,  452,         (u)  See  several  instancesi  and  the  pro- 

to  466;  Spamu,  4  Good,  223  to  347;  per  treatment,  in  the  authorities  referred 

Ihviiehinga,  4  Good,  323;  Coop.  Diet.  tit.  to  in  S.  Coop.  Surg.  Diet.  tit.  Tendons; 

Paralysis.  As  to  the  remedy  by  Aeupuno-  1  Horn.  Anat.  389. 
iure  for  Rheumatism,  see  that  title,  Ame-  |,j  See  a  useful  practical  article^  S, 

rican  Cyclop.  Med.  Prac.  and  2  Good,  465,  Coop.  Surg.  Diet.  tit.  Wounds. 


(r)  1  Bost  354,355;  Hunter  on  Blood, 
26. 

(«)  1  Bost.  358. 

\f)  Coop.  Diet  tit.  Tendons,  and  tit 
Wooodsi  4  Good,  323$  £1.  Blum.  278. 


{w)  See  1  Bell,  207  to  3  93,  394  to 
406;  1  Horn.  Anat  391  to  500. 

(a;)  4  Good,  233. 

(y)  EL  Blum*  277;  1  DuagL  Pby.329. 
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Bttccemivefy  the  ulnar  layers,  until  the  bones  are  expose€l.(2)  It  has  been  chap.  ni. 
just! J  observed,  tlilit  their  present  nomenclature  is  very  perplexing,  and  Swjt.  IV. 
not  uniform  upon  the  same  principle;  f«»r  ^metimes  tne  name  is  taken  Neurolo- 
from  their  situation,  at  others,  from  their  action  and  use,  and  sometimes  *Ij°*  '" 

frofii  their  ordetf^ of  dissection. (a)     Very  useful  Tables  of  all  tlje  rnu«pl^ja,  — '— 

showing  their  n%mes,  action  a^d  ^ise,  have  been  recently  pub1|shed,(^) 
and  the  student  must  study  the  observations  o^  Dr.  Quain,  in  connexion 
with  his  explanatory  plates,  (c)  ' 


SEQifiON  IV. — (^  Neurology,  ((f)  or  th^Nrrv^S6  r 

The  bones  with  their  joints,  and  the  muscles  and  tendons,  tliough  The  utility 
canaft/e  of  motion,  would  be  inactive,  unless  excited  add  stimulated  bf  the  of  the  ^ 
Nerves     These  communicate  sensation  from  'ithe  different  parts  or  the  ncrv«»  in 
body  to  -the  sensoriuin,  and  other  nerves  excite  the  motion  of  u»e  muscular  **i™l*^"l? 
fibrit^j^e)  but  as  they  form  parts  of  what  is  termed  the  nervous  system^  encini  the 
they  will  be  more  properly  and  particuIaMj  considered  hereafter.  muscles  to 

It  n^ay  suffice  here  to  observe,  that  with  respect  to  the  relations  which  motion, 
the  dift'erent  parts  bear  to  each  other,  the  Brain  is  the  centre  of  the  ner^ 
vous  system^or  that  part  to  which  all  the  others  ai^  subservient, and  that 
some  Jyerves  recAve  impressions  from  ejpternal  t)bject9,  and*  transmit  such 
impressions  to  the  brain,  where  thi?yJbecon;t|i  sensible  to  the  mind,  consti- 
tuting perceptions,  which  \^4fne  Qiodl^  in  Wnich  the  nervous  system  ope- 
rates.(/)  Tke'^^econd  mod^  m  which  t^  n€^rvo«6  system  operatesjs  by  its 
reaction  on  aome  of  the  organs'of  thi^Jbody,  an  operation  which,  with  re- 
spect to  the  succession  of  events,  is  the  reverse  of  that  just  noticed.  Of 
the  actions  of  this  description  one  of  the  most  importance  to  our  exist- 
ence, and  the  most  frequently  exercised,  is  the  faculty  of  voluntari/  mo- 
tion  of  the  muscles.  Uerertlie  afieGtion  originates  in  the  brain,  m  which 
some  change  takes  place;  .it|iis  is  transmitted  down  the  nerve  into  the 
muscle,  where  an  effect  SB  ptvduoed  mi-  the  fibre,  which  causes  it  to  con- 
tract, and  in  this,  as  iri  t|ie  former  case,  ail  the  three  stages  are  equally 
essential,  {gy  It  wiU-  her«  suffice  tp.  notice  tliat  the  nerves,  as  they  appear 
to  theweye  in  every  part  of  the  frame  when  dissected,  are  white  cords, 
flat,  rottnd  or  iccegular,  bound  up  in  firm  membranes,  and  blood  vessels 
accompanying  them;  and  each  nerve  consists  of  many  fibres,  and  the  cel- 
lular texture isodi-blood  vessels  are  interwoven  with  such  fibrils.  (A) 

(z)  £ee  1  Horn.  Anat.  391  to  500.  the  nerves,  brain,  and  organs  of  sense. 

(a)  Quain's  El.  2d  edit,  and  Quain's  As  to  the  nerves  in  general,  1  Bost.  179, 

Anatomical  Plates,  p.  1.  and  post;  1  Dungl.  Pby.  41  to  64. 

(6)  Quain's  El.  2d  edit  383,  385,  and        (e)  Jackson,  Princ.  Med.  127,  &c.;  4 

Burgess  and  Hill's  Tables.  Good,  4. 

(c)  A.  D.  1833,  in  course  of  publication        (/)  1  Boat  175,  and  post 
by  Taylor,  bookseller,  Gower^treet  («)  1  Bost  232. 

{d)  Neurology,  from  riv^or,  a  nerve,  and        (A)  1  Bell,  Anat  365$  2  Horn.  Anat 

^oy«c,  includes  properly  the  description  of  327,  &c. 
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CHAPTER  IV. 


6F  THK  FUNCTION  QillESPIBAt*rON,  AND  INCIDENTALLY  OF  VOICE,  SPEECH^ 
AND  tM'HER  SOUNDS,  AND  THE  SEVERAL  EFFECTS  OF  RESPIRATION. (fl) 


CHAP.  IV. 
ISlCT.  I. 

BupimA- 

TION. 

General 
^ewofthe 
liinction  of 
oa^inition. 


ffntit>dtieftit7  6bserv«tion8. 
SBciwn  t.  The  Organs  and  Parts^ 

1.  Nostrils. 

2.  Mouth* 

3.  OsHyoides. 

4.  IiSfynz. 

5.  Glottis  and  Epig»]ottis. 
6^  The  Cordx  Vocales. 

•  ■'  Sptech  and  Voice.  Ventrilo- 
quisin.  Whistling,  &c.  Change 
of  Voice  at  Puberty. . 

7.  Trachea  or  Windpipe. 

a  The  thyroid  Gland. 

9.  The  Thorax. 

10.  Diaphragm. 

11.  The  Bronchial  Tubes. 
13.  Tbe  Lungs 

1.  The  Mediastinum  dividing 
them. 


2.  Internal  construction. 

3.  Dimensions  and  Capacity; 

4.  Several  Contents  of. 

1.  The  Bronchial  Arteries. 

2.  The  Pulmonary  ArterieSL 

5.  Colour  of. 

6.  Size  and  Weight  of. 

7.  Muscles  and  Motion  o£ 

8.  Nerves  thereof. 
13.  ThePleunc. 

Section  11.  The  immediate  and  principal 
Inunctions  of  these  Organs,  namelyy 
Respiration. 

Sbdion  111.  The  more  remote  Functions 
and  Utility. 

SeUioa  IV.  Of  Defects,  Diseases,  Disor- 
ders, and  Injuries  to  these  Organs. 

Sutton  V.  Of  Transpiration,  Evaporation, 
and  Transudation. 


Perhaps,  of  all  the  organs  and  functions,  those  of  Respiration  should 
most  excite  our  adminUiort,  as  vftW  in  respect  of  their  structure  as  their 
durability,  notwithstanding  their  very  deitcste  structure  and  incessant 
employment.  Th«  Lungs  are  composed  of  exceedingly  delicate  and 
small  air  cells,  and  the  pulnioDjtry  blood  vessels  from  the  right  ventricle 
of  the  heart,  contaiDinji;  ibe  dark  blood,  pass  bya^d  around  these  air 
cells;  and  the  atmospheric  :^ir»  contaiaing  oxyseto  and  renovating  ^nin- 
ciples,  is  inhaled  in  rapid  succession  into  such  air  cells,  and  alMrbed 
through  the  delicate  membrane  of  such  i^ells  into  the  blood,  in  those 
'vessels,  whilst,  through  the  same  media,  the  cart>on  and  other  noxioos 
particles  of  the  blood  acquired  in  the  courser  of  circulation,  escape  and  are 
jcarried  off  from  the  system;  and  although  it  must  be  admitted  tnaita^CAt 
proportion  of  mankioo,especiaily  in  England, die  from  disease  ef  the /un^* 
yet  it  is  astonishing  that  so  delicate  a  membrane  should  be  capuble  of  en- 
during and  performing  its  office  during  even  protracted  lite.  We  are 
here  to  consider,  in  detail,  all  the  organs  and  functions  of  Respiration^ 
and  incidentally,  the  organs  and  functions  o{  voice  and  speech^  and  various 
other  sounds.(m 

Respiration  (a  compound  of  the  Latin  re  again,  and  spito  or  ^ri- 
/ti«,)(c)  commonly  called  breathings  consists  of  the  drawing  into,  in- 
haling^  or  technically  called  inspiring^  atmospheric  air  into  the  lungs*  and 
then  forcing  out,  expelling,  or  technically  expiring,  from  the  lungs  the  air 
therein,  whilst  at  the  same  time  the  blood  is  transmitted  through  a  set  of 
vessels,  so  situated  in  the  lungs  as  to  enable  the  air  to  act  upon  it,  and  to 


(a)  In  general  the  circulation  of  the 
blood  has  been  treated  as  the  principal 
vital  function,  and  therefore  first  consi- 
dered; and  respiration,  or,  as  some  tenn 
It,  the  atmospherization  of  such  blood, 
lias  been  treated  as  a  subordinate  func- 
tion; 2  Boat.  1 ;  but  in  reapect  of  its  imUs- 
fwnttUe  utUltifiSi  as  well  directly  as  tt> 


moteljr,  we  have  in  this  work  g^ven  respi- 
ration precedence. 

(J))  See  in  genera],  as  to  rupiratum^ 
wiee,  and  tpeeeh,  £1.  Blum.  110  to  153; 
1  Good,  338  to  361;  1  Bost  1  to  346; 
Jackson,  Princ.  Med.  403  to  4S5i  2 
PungL  Phy.  66  to  115. 

(e}2Par.ai»dFonb>U» 


OF  SfeSPIRATION,  && 


RiipimA* 
Tfoir. 


{irodiice  that  change  in  its  nature  and  properties  which  fits  it  for  the  sup-  chap,  tv, 
port  of  life,  {d)  These  operations  are  airectl j,  hnmediately,  and  ob-  Sxcr.  I. 
Tiously  subservient  to  two^important  purposes;  the  first,  and  principal^ 
that  oF  carrying  off  from  the  blood  a  gas^  recrementorj  and  deleterious 
to  life,  and  introducing,  in  lieu,  one  or  more  gases  indispensable  to 
animal  existence;  and  the  other,  that  of  furnishing  us  with  speech,  or  the 
means  of  vocal  communication  and  interchanging  our  ideas.  To  these 
are  to  be  added  some  minor  consequences,  which  will  be  presently  con- 
sidered, (e)  More  remotely,  and  less  obviously,  respiration  is  the  main 
occasion  of  contractility  or  motion,  animal  heat,  and  anti putrescence,  and 
consequently  the  continuance  of  lire,(/)  and  prevents  the  decomposition 
of  the  body,  which  would  otherwise  en8ue.(fi-)  We  will  first  consider 
the  Organs  of  JRespiraiion  and  Speech^  in  their  natural  order;  and  se- 
condly, the  Functions  of  JRespiraiion^  Voice,  fyc.  The  following  is  a  con- 
cise table  of  the  organs  and  functions  of  respiration,  speech,  and  voice. 


L  Oboahs. 
1.  NoftrilB. 
3.  Mouth. 

3.  OsHyoides. 

4.  Larynx. 

5.  Glottis  and  Epiglottii. 

6.  Pomum  AdaqdL 

7.  The  Trachea. 
6.  The  Thorax. 

1.  Its  boundaries. 

2.  A  description  of  the  Ca- 
vity and  Parts  contained. 

1.  Spinal  Vertebrx. 


3.  Ribs. 

4.  Clavicle  and   Ster- 

num. 

5.  Diaphra^. 

6.  The  anterior  and  pot- 

teiior  Mediastinum. 
9.  Bronahi. 

10.  Lungs,  and  Blood  Vessels. 

11.  The  Muscles  and  Nerves. 

12.  Pleurae 
n.  FvirGTioirs. 

1.  Respiration. 

2.  Voice,  Speech,  Singing. 

3.  Other  Sounds. 


2.  Scapulat. 

The  nose  and  nostrils  being  principally  concerned  in  the  sense  ofNostriliL 
Smelling,  will-be  hereafter  more  particularly  considered  when  examining 
that  sense,  as  part  of  the  Nervous  Function.  It  may  suffice  here  to 
observe,  that  the  nostrils  are  considerably  concerned  in  the  respiratory 
function,  and  in  speaking  and  singing,  tor  through  them  and  into  the 
posterior  fauces  the  air  is  inhaled  and  expelled  and  carried  through  the 
glottis  into  the  trachea.  (A)  One  communication  of  the  air  is  through 
the  nostrils^  the  floor  of  which  forms  the  roof  of  the  mouth,  and  at  the 
extremity  of  which  is  attached  the  soft  palate,  and  thence  into  the  upper 
part  of  the  throat, (t)  and  through  these,  probes  or  tubes  may  be  in- 
troduced into  the  throat;(i)  and  if  there  be  obstruction  or  wound  in  the 
mouHi  or  trachea,  glottis,  or  epiglottis,  or  of  the  CBsophagus,  so  as  to 
render  it  expedient  to  introduce  lood  or  medicine  through  the  mouth, 
it  may  be  communicated  through  a  flexible  elastic  gum  catheter  passed 
through  one  of  the  nostrils  into  the  oesophagus, {k^  and,  perhaps,  this  ex- 
pedient roiffht  be  resorted  to  in  case  of  a  locked  jaw;(/)  and  it  has  been 
sopposed,  tnat  an  elastic  gum  catheter  mi^t  be  introduced  advantage- 
easty  through  the  nostril  into  the  trachea,  m  order  to  facilitate  respira- 
tion.(m)     On  the  other  hand,  if  there  be  obstruction  in  the  nostrils, 


(d)  2  Host.  1. 

(e)  1  Good,  339. 

(/)  2  Bost  126, 127, 

(A)  2  Bell,  194;  1  Good,  339,  340. 

(t)  Lizars,  part,  i,  p.  58,  59. 

(k)  Coop.  Diet  tit  Throat;  and  tit 
(OSsophagotomy,  and  see  a  case  fuUy 
•tated.  Coop.  Diet  tit  Eppiglottis. 

(0  Coop.  Diet  tit  Tetanus^  aed  qusure. 


as  deglutition  could  not  be  supplied,  and 
at  most  liquid  aliment  could  be  intro- 
duced. 

(m)  Coop.  Diet  tit.  Bronehotomy. 
But  it  is  admitted,  that  this  has  not  as  yet 
been  attempted  by  an  English  surgeon; 
id.  ibid.  And  a  very  experienced  anato- 
mist has  objected  that  the  introduction  of 
a  catheter  tlirough  the  glottis  would  be 
impoasibkf  because  the  irritability  of  tho 
manbnae  is  too  great  to  admit  even  the 
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CBAP.  IV.  then  th«  patient  ma;  breathe  aloDQ  (hroogh  the  iiiouUi.(f^  Onihe  other 
Svft.  I.  hand,  the  smaUeBt  particle  of  food  is  in  general  prevented  from  entering 
Bmhea-   the  nostrils  or  Eastachian  tubes,  bj  means  of  the  soft  palate,  which,  a> 

— ZiSIl —  well  as  the  uvtda,  is  extenilail  bj  musclea  of  its  own,  and  closes  thoM 
openings  during  the  operation  uf  swallowing. (o)  The  nostrils  and  parts 
communicating  with  tne  thrmt  ire  frequently  subject  to  the  most  cala- 
initouB  diseaiiea- (j)) 

Mouth.  In  regolarl;  tracing  the  organs  of  respiration  and  voice,  from  the  CX* 

ternal  atmospl^re  to  the  innermost  cells  of  the  lungs  we  should  b^;in 
with  the  two  orifices,  nan^ely,  tha  moulh  and  the  nostrilt,  through  which 
the  air  is  inspired  and  expired.  But  with  respect  to  the  moulh,  as  its  vM.r 
riouB  parts  nre  mare  actively  concerned  in  masticationand  deglutition,' we 
wil1«unii(lertJiem  as  parts  of  the  Alimentary  Canal,  and  connected  with 
the  FuKction  of  Digestion. 

We  will,  tliereEore,  now  Cfinsifter  the  uppei;  parts  of  the  air  tube,  which 
commences  in  the  fauces,  and  deacenila  through  the  neck,  in  front  of  the 
oesophap^s,  into  the  thorax,  and  is  tJie  only  tube  which  oanies  the  air 
into  the  lungs,  and  is  wholly  distinct  from  the  ccsophagus,  which  lies  be- 
hind the  Bame.(7)  -  - 
i4  <H  H7«ide»  ...     . 

2,  Epig^kittU.  *'   ", 

3.  TwolobeaortbjroidgVML 


S,  Intenul  jugular  veins. 

6.' Subclavian  veiim, 

T.  Superior  cava. 

B.  Aorta. 

9.  Pulmooaryarterf. 

10.  Right  auricle  of  hcMb 

11.  Right  ventricle  do. 
13.  Lef t  vehtrid*  do. 

13.  Lungs. 

14.  Dinphngrm. 

15.  Abdominal  muscles. 

16.  Ijver. 

17.  GaU-bUdder. 

18.  Stomacb.      ^      . 

19.  Spleen. 

30.  Small  inte>tiM& 
21.  Colon. 


Oahjoidet;  At  the  root  or  posterior  extremity  of  the  tongue,  lies  a  bone,  which, 
from  its  resemblance  to  the  Greek  tJ  or  letter  T,  is  called  the  os  kyoides 
or  ki/oid  bone,(r)  and  which  may  be  felt  between  the  chin  and  the  thyroid 
cartilage.    It  is  complete  in  the  front  and  sides,  but  deficient  posteriorly, 

■mallest   drop  of  water.     See  Votttf,         (jt)  2  GibBon,  Surg.  213,  be. 

Surg.  413.  CV)  2  DungL  Phy.  69. 

(n)  Lizan,  put  iz.  p.  56.  (r)  In  Greek  there  U  no  H,  and  the  T 

(o)  1  Dungl.  Phy.  473-  aspirated  ia  aounded  in  En^iab  aa  Uy. 
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M^ere  it  terminates  in  being  connected  to  the  pharynx  (which  will  be  chap,  iv* 
considered  hereafter  as  part  of  the  alimentarj  canal.)  («)  Btcr.  L 

The  superior  extremity  of  the  trachea  is  furnished  with  a  number  of  Rmmbi^ 
cartilages  of  a  peculiar  form»  which  constitute  the  larynx.  The  larjnx  ^^^' 
commences  about  an  inch  below  the  hyoid  bone,  to  which  it  is  connected  tsryruL 
hj  strong  ligaments,  and  it  forms  a  part  of  the  tube  through  which  the 
air  passes  into  the  lungs.  It  is  composed  of  five  moveable  cardials,  or 
rather  bones,  namely,  the  thyroid  and*cricoid«  and  the  two  arytenoid  car- 
tillages,  and  the  epiglottis.  The  thyroid  cartilage,  supposed  to  have  been 
so  named  from  its  resemblance  to  an-  ancient  shiela,  is  formed  of  two 
square  pieces  of  bone  united  along  the  front,  and  diverging  backwards: 
at  the  upper  part  of  their  junction,  in  front,  is  a  slit-like  projection,  more 
apparent  in  males*  called  the  pomum  Ailami,  and  vulgarly  attributed  to 
Aoam's  eating  the  forbidden  fruit  (/)  Below  the  thyroid  is  the  cricoid 
sartila^,  bearing  a  strone  resemblance  to  a  real  ring,  the  broad  part  of 
which  IS  turned  backwarcls,  and  filling  up  a  part  of  the  vacancy  in  the 
back  of  the  thyroid  to  the  lower  edge  of  whicn  it  is  united  by  ligaments. 
On  the  upper  edge  of  the  cricoid  cartilage  are  placed  behmd,  two 
triangular  pieces  of  cartilage  called  the  arytenoid,  which  are  moveable 
on  the  cricoid,  and  from  the  bases  of  which  there  proceiKi  forwards  the  two 
chordse  vocales:  these  are  two  ligamentous  chords,  placed  somewhat  pa- 
rallel to  each  other,  and  which  have  between  them  the  fissure  called  the 
glottis.  The  voice  is  produced  by  the  air  vibrating  upon  these  chords, 
and  if  the  air  be  forcibly  propelled  from  the  lungs  through  the  glottis,  ac- 
cording to  the  varying  form  and  size  of  the  aperture,  caused  by  the  mus- 
des  moving  the  arytenoid  cartilages,  the  different  vucal  sounds  will  be  pro- 
duced. The  muscles  of  the  glottis  are  under  the  contrul  of  the  will;  and 
an  tndrvidual,  by  his  voluntary  effort  operating  through  the  medium 
of  these  muscles,  can  produce  all  the  vocal  or  musical  sounds  or 
tooesof  which  the  voice  is  susceptible,  though  such  sounds  are  modulated, 
some  by  the  larynx,  others  by  tne  tongue,  or  in  the  mouth,  teeth,  lips,  or 
the  cavities  of  the  nostrils.(ti) 

The  part  of  the  larynx  most  concerned  in  producing  the  voice,  is  con-  Glottis  and 
sidered  to  be  the  glottis,  or  narrow  opening  of  the  win<lpipe,  and  over  epiglottis, 
thi^  aperture  lies  one  of  tlie  cartilages,  the  epiglottis,  which  closes  it  in 
the  act  of  swallowing,  so  as  to  direct  the  food  fo  the  oesophagus,  and 
prevent  it  escaping  down  the  windpipe,  though  it  has  been  observed, 
tkafr  the  glottis,  when  sound,  may  be  sufficiently  closed  and  protected, 
independently  of  the  epiglottis,  (x)  It  is  clearly  ascertained,  that  in  fact 
the  air  expired  from  the  lungs,  and  striking  property  upon  the  margin 
of  <he  glottis,  becomes  sonorous.(y)  The  larysx  is  contracted  and  di- 
eted by  the  powers  of  the  muscles  and  the  elasticity  of  its  cartilaginous 
structu remand  is  covered  internally  Vith  a  very  sensible  vascular  and 
mucous  membrane,  which  is  a  prolongation  of  the  membrane  of  the 
mouth. 

Speech  (the  gift  of  which  so  '  eminently  distinguishes  the  human  spe-  Speech^ 
cies  from  all  other  animals,)  depends  upon  another  series  of  actions  con-  Voice,  fcc, 
nected  with  the  muscles  of  the  tongue  and  lips,  which,  althoiigh  they  are 
distinct  from  those  that  are  concerned  in  the  formation  of  the  t^otc€,  are, 
like  them,  connected  with  the  respiration,  as  articulate  sounds  necessa- 

(f)  1  Horn.  Anat  190;  where  the  os  144;  2  Horn.  Anat.  121;  1  Good,  339  to 

hyoides  is  fuUy  described.  347;  Amer.  Cyclop.  Prac.  Med.  tit.  As- 

{t)  1  Good,  340;  Amer.  Cyclop.  Prac  phyxia;  and  see  Albinus,  tab.  11,  figs.  44^ 

Med.  tit  Asphyxia.  48;  and  tab.  12.  fig^.  1,  7. 

(u)  See  the  explanatary  plate  of  the         (x)  1  Dungl.  Phy.  360,  &c. 
organs  of  respiration,  ante,  94.    See  also        (y)  Jackson,  Princ.  Med.  287;  1  Good, 

an  account  of  the  larynx,  £L  Blum.  139»  341,  and  Brous.  Pby.  285, 
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CHAP.  nr.  rilj  depend  upon  the  emission  of  air  from  the  Inngs.  Besides  tfte  earti- 
8sGT.  I.  lages  and  muscles  that  compose  the  larynx,  there  are  several  ligaments 
Rbsfiba-   which  serve  to  connect  the  various  parts.(z) 

"^^^  The  chorda  vocalea  are  the  two  long  edges  of  the  rima  glottidtB  (from 

The  chor-  rima^  a  chink  or  fissure,  and  glottis.)  The  form  of  the  glottis^  composed 
dcTocales.  of  three  distinct  cartilages,  resembles  that  of  a  small  box,  with  a  minute 
aperture  or  rima  (chink  or  fissure,)  nearly  an  inch;  or  ten  or  eleven  Imev 
in  length,  and  two  lines  or  one-sixth  of  an  inch  in  breadth  at  its  greatest 
diameter,  resembling  the  reed  in  the  clarionet, (a)  but  capable  of  enlarge* 
ment  or  diminution^  The  margins  or  edges  of  tne  chink,  which  constitute 
the  glottis,  are  formed  by  two  thin  ligamentous  chords,  which  extend 
forwards  from  the  base  of  two  triangular  and  moveable  cartilages  to  their 
attachment  in  front,  which  is  fixed.  These  are  called  the  chonlm  voeales, 
and  the  diameter  of  the  aperture  between  them  varies  according  to  the 
actions  of  the  muscle,  which  are  attached  for  that  purpose  to  the  aryte- 
noid cartilages;  and  the  voice  is  the  sound  of  the  air  propelled  through 
and  striking  against  the  sides  of  the  glottis  or  fissure  between  the  chordae 
voeales,  somewhat  as  in  a  clarionet.  Speech  and  singing  are  the  modifi- 
cation of  the  voice  into  distinct  articulations  by  the  glottis  itself,  or  iii 
the  cavity  of  the  mouth,  or  of  the  nostrils.(6) 
Whistling.  The  tongue  also  assists  in  articulation,  though  it  is  said  that  there  are 
instances  of  distinct  articulation,  after  it  has  been  lost(c)  Whistling 
has  been  incorrectly  supposed  to  be  performed  in  the  larynx  and  com- 
pleted by  the  coartation  of  the  lips,  so  as  to  serve  as  an  embouchure  to 
the  column  of  air  expelled  through  the  larynx  ahd  mouth,  and  that  the 
varieties  of  intonation  entirely  depend  on  the  alteration  of  the  tongue, 
knd  on  the  corresponding  motion  of  the  larynx;  namely,  that  for  the 
higher  sounds  in  whistling,  the  tongue  is  brought  forwards  and  the  larynx 
is  raised,  and  for  the  lower  sounds,  that  the  tongue  recedes  and  the  la- 
rynx is  depressed ;(g:)  but  this  supposition  is  inc4>rrect  as  resards  the  la- 
rynx being  concerned  in  the  action,  for  whistling  is  a  musical  sound,  pro- 
duced wholly  by  the  lips,  modified  by  the  cheeks  and  tongue.  The  longs 
Supply  the  air,  and  the  larynx  nothing  more  than  as  a  part  of  the  tube 
through  which  such  air  pas^ses. 

It  has  been  conjectured,  that  when  persons  are  drowned,  the  gloUis 
almost  immediately  closes,  so  as  to  prevent  much  water  from  e9C8phi^ 
into  the  lungs,  and  that  consequently  death  proceeds  fHim  the  want  3t 
inspiration,  and  not  from  suffocation  by  water,  (a)  Besides  other  diiordvrt, 
the  larynx,  glottis,  and  epiglottis  are  liable  to  a  dangerous  infiammation, 
sometimes  excited  by  too  much  exertion  of  the  organs  in  shigin^;,  or  pub- 
lic speaking,  called  Empresma  Laryngitis^  or  Cyrumche  La^yngeet,  and 
diifering  in  some  respects  from  croup,  and  requirinu;tfitrfier/ta/e  care,  and 
sometimes  even  the  operation  of  Bronchotomy  or  Tracheotomy,  (t) 
Injurv  to        ^^  ^^®  ^®  hyoides,  glottis,  or  epiglottis,  be  injured  or  destroyed  by  gun- 
the  why-   ^^^^  0^  other  wound,  the  patient  may  be  fed  by  means  of  an  elastic  gttA 
Mes,  kc.   catheter  being  passed  through  one  of  the  nostrils,  (A:)  and  even  die  power 
of  voice,  and  speech,  and  deglutition  may,  it  has  been  supposed,  be  con- 
tinued, though  in  a  very  diminished  degree.  (/) 


»■* 


(r)  2  Boat.  169.  (c)  El.  Blum.  141,  146?  1  Good,  370^ 

(a)  A  iine  is  a  measure  adopted  on  the  sed  qusere:  1  Dungl.  Phy.  382. 

continent;  and  one  line  is  the  twelfth  part        (p)  1  Dung).  Phy.  366,  &c. 

of  an  inch.  (X)  1  Far.  &  Fonb.  35  to  37;  El.  Blum. 

(6)  1  Dungl.  Fhy.  363;  and  see  as  to  136,  in  note  (a.)  Cyclop,  tit  Asphyxia. 

▼entriloquism,  lGood,345to347;and»ee        (i)  1  Good,  310;  see  those  titles  in 

El  Blum.  139  to  153,  with  the  notes  con-  Coop.  Surg.    Diet,  and  Amer.  Cyclop. 

tainin^  some  interesting  observations  on  Prac.  Med. 

the  vtnu  and  singing;  Tuson's  Dissector,        (A)  Coop.  Diet,  tit  Epiglottis. 

117f  and  fee  2  Host  170,  note.  (i)  Id.  and  EL  Bhim.  318»  n.  (c) 
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At  the  age  of  puperty,  which  commences  about  fourfeen  in  males,  and  chap.  ly. 
twelve  in  females,  the  voice  becomes  fuller,  deeper  and  more  sonorous^    Skct.  I. 
(m)  and  Richerand,  Good  and  others,  have  clearly  shown  that  this  change   Rm"»a- 
of  voice  depends  upon  the  Larynx  and  Glottis  undergoing  an  increase      '"°'^' 
in  capacity;  the  former  observes,  that  at  the  time  of  puberty  the  aper-  Change  of 
ture  of  the  glottis  augments  in  the  proportion  of  five  to  ten  in  the  course  ^°'^®  *' 
of  twelve  months,  that  its  extent  is  in  fact  doubled  both  in  lengtli  and  P^^^^^- 
breadth,  but  that  these  changes  are  less  marked  in  women,  whose  glottis 
only  enlarges  in  the  proportion  of  five  to  seven.(n) 

The  TVocAea,  or  windpipe  itself,  sometimes  called  aspera  arteria,(/7)  Trachea, 
(of  which  we  have  thus  seen  the  Larynx  is  considered  the  uppermost  Throut,  or 
part,  and  commences  in  the^atices,)  is  a  long  cylindrical  tube,  composed  ^''"^^Jp'pe 
of  cartila^nous  rings,  each  forming  about  three-fourths  of  a  circle,  which  ^^^^^-^^^ 
is  defective  behind,  united  together  by  elastic   membrane,  extending 
down  the  neck,  and  nearly  in  front  of  the  oesophagus  (though  that  tube 
somewhat  inclines  to  the  left  side)  {q)  from  the  Hyoid  bone  at  the  root  of 
the  tongue  to  the  second  or  third  dorsal  vertebra  in  the  thorax,  where 
it  branches  offl[f*)  into  the  two  bronchial  tubes,  through  which  the  air 
passes  freely  into  each  corresponding  lung.(9) 

The  Trachea  then  passes  tlownwards,  as  before  observed,  to  tlie  second  Thyroid 
or  third  dorsal  vertebra,  where  it  divides  into  the  bronchi.  It  is  placed  Ghuid. 
between  the  great  vessels  of  the  neck,  and  covered  partly  by  the  thyroid 
gland  and  its  veins,(/)  also  by  the  stemo  hyoid  and  tterno  thyroid  mus- 
cles, and  crossed  by  the  left  vena  innominata,  the  arteria  innominata, 
and  die  arch  of  the  aorta,  (u)  We  shall  hereafter,  in  describing  glands 
in  general,  necessarily  consider  the  structure  of  this  gland;  it  may  here 
suffice  to  state,  that  the  thyroid  gland  is  a  body  composed  of  two  some- 
what oval  portions,  unitedf  at  their  superior  end  by  a  small  transverse 
slip,  which  lies  across  the  trachea.  The  size  varies  exceedingly,  its  ave- 
rage being  about  an  inch  and  a  half.  Its  use  is  unknown:  no  ducts  are 
traced  either  to  or  from  it,  but  it  receives  a  large  supply  of  blood,  and 
few  nerves.     Its  enlarged  state  is  called  Bronchocde. 

The  Trachea  itself  is  composed  of  fibro  cartilaginous  rings,  varying  TheTra- 
from  sixteen  to  twenty  in  number,  and  united  together  by  an  elastic  chea  con- 
membrane  and  furnished  with  muscular  fibres.    Elastic  fibrous  laroellas  ^^^ued. 
form  the  circumference  of  the  tube,  and  serve  to  connect  the  cartilagi- 
notts  rings,  which  seem  as  if  developed  in  its  interior,  and  also  to  complete 
the  circuit  posteriorly,  where  these  rings  are  deficient.    Interior  to  these 
is  situated  the  mucous  lining,  continuous  superiorly  with  that  of  the  la- 
rynx, and  ultimately  prolonged  through  the  bronchial  ramification.  Where 

(f»]  1  Paris  &  Fonb.  185;  5  Good,  8{  parts  of  the  oesophagus,  and  arteries  and 

see  more  particularly  on  puberty,  post  veins;  at  least  the  term  wounds  of  the 

(fi)  Elements  of  Physiology,  translated  Tkroiu  comprises  injuries  to  all  those  or- 

ffoni  the  French  of  Richerand,  by  R.  gans,  see  Coop.  DicL  tit  Throat.    So 

Kerrison,  London,  p.  438;  1   Paris    &  the  term  sore /ArtMrf  imports  disease  of  the 

Fonb.  185,  note  (a.)  tonsils,  or  pharynx  or  (ssophagu^  2  Good, 

(o)  IVaehea  is  probably  from  t^^x^u  302. 

Latin,  Ofper,  and  from  thence  the  word  {p)  2  Horner,  Anat  132. 

atpiraie.     The  term  Tfiroat  is  derived  (7)  2  Horner,  Anat.  132;  2  Boat.  3. 

fiom  tfie  Greek  word  fi^oia^  to  speak.  (^j  2  Dongl.  Phy.  64*  69;  1  Bell,  561; 

The  Pharynx   derives  its   name  from  Broussais,  Phy.  279. 

^iuvvf,  LAtin  guttWf  and  from  thence  ^.v  «  ^2,^.  *n<}o 

the  word  guttiind  sound.  Coop.  Diet  y^  *  ™^' t!,       .,^.     , 

Phaiyngotomy.     The  term  Throat  has  (0  As  to  the  Thyrmd  Gland,  see  Coop, 

been  properiy  defined  to  be  only  the  ^>ct  Thyroid  Gland,  and  Bronehoeekt  5 

jforepari  of  the  neck  or  windpipe,  though  Good,  207;  2  Homer,  Anat  136. 

it  is  commonly  used  to  describe  all  the  (u)  2  Homer,  Anat.  132;  and  1  Bell, 

contents  of  the  neck,  and  to  comprehend  561. 
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the  cartila^nouB  rings  are  deficient  the  macous  membrane  is  supported  by 
some  longitudinal  fibres,  and  beneath  it  are  a  series  of  muscular  fibres* 
resembling  those  of  the  intestinal  canal.  These  are  disposed  trans- 
versely, so  as  to  connect  the  extremities  of  the  cartilaginous  rin^.  (a?) 

If  foreign  substances,  obstructing  respiration,  have  escaped  into  the 
trachea,  or  into  the  adjoining  oesophagus,  it  may  become  essential 
promptly  to  perform  the  operation  of  Bronckotomy^  more  properly,  with 
reference  to  the  pleu^e  of  operation,  termed  Tracheotomy,  when  per- 
formed  in  the  trachea,  and  derived  from  the  Greek  r^«x"<*»  ^^  wind- 
pipe, and  Tt/um^  to  cut,  and  which  is  the  operation  of  cutting  and  open- 
ing into  the  windpipe  for  various  surgical  purposes:(y)  and«  when  per- 
formed in  the  cesophagus,  is  termed  CEsophagotomy. 

At  the  termination  of  the  neck,  and  nearly  where  the  Bronchi  com- 
mence the  trachea  enters  the  thorax  (from  ^v*(«  or  Latin  pec/u^,)  which 
we  may  remember  constitutes  the  upper  division  of  the  trunk,  and  is  that 
cavity  which  extends  widely  from  snoulder  to  shoulder  at  the  top,  and 
is  bounded  by  and  principally  influenced  by  the  Diaphragm  at  the  bot- 
tom, which  separates  the  cavity  of  the  thorax  from  tliat  of  the  abdomen. 

The  thorax  is  protected  posteriorly  by  a  part  of  tlie  spinal  column,  on 
the  sides  by  the  ribs,  and  in  front  by  the  sternum,  and  is  bounded  at  the 
bottom  by  the  Diaphragm^  which  will  be  presently  described.  This  ca- 
vity, bv  the  contraction  principally  of  the  diaphragm,  and  by  the  influ- 
ence of  the  intercostal  muscles  (i.  e,  the  muscles  intervening  between  the 
ribs,)  is  capable  of  considerable  enlargement,  followed  by  corresponding 
contraction,  and  which  operations  are  constantly  repeated  during  life» 
when  inhaling  and  exhaling  air  into  and  from  the  lungs.  In  this  cavity 
are  placed  the  central  and  most  important  oi^ns  of  life,  viz. ,  the  Hearty 
being  the  principal  organ  of  circulation,  and  the  Lungs,  the  principal  or- 
fian  of  respiration ;  and  it  is  well  adapted  for  securing  them  from  injury, 
for  it  is  protected  from  external  injuries  by  the  vertebrae,  and  twenty- 
four  bones,  or  ribs  of  the  ^rax,  by  the  clavicles  at  top,  the  scapulae  be- 
liind,  and  the  sternum  or  breast  bone  immediately  in  tne  centre  in  front 
It  contains  part  of  the  trachea,  the  bronchi,  the  lungs  and  pleura,  blood 
vessels  and  nerves,  the  heart,  with  its  blood  vessels  and  pericardium, 
with  the  separation  or  mediastinum,  and  through  it  pass  downwards  the 
CEsophagus,  conveying  the  food  into  the  stomach,  and  extending  up- 
frards  the  thoracic  duct  and  the  main  veins  from  the  abdomen.  It  was 
formerly  supposed  that  there  was  actually  a  Quantity  of  air  in  the  cavity 
of  the  tiiorax  between  the  pleurae,  but  this  notion  has  long  been  exploded, 
and  on  the  contrary  the  layers  of  the  pleurae,  t.  e.  the  pleura  pulmonalis 
and  costalis,  are  in  immediate  contact  (a) 

The  Difmhragm  (from  the  Greek  hmPfmyjiA,  h»^  between,  and  ^ftvy/ui, 
a  fence,)  (6)  vulgarly  called  the  midriff,  principally  regulates  tlie  size  of 
the  cavity  of  the  thorax,  (c)  It  is  the  base  or  floor  of  the  thorax,  in  form 
somewhat  resembling  a  small  dome  or  roof,  to  the  abdomen,  the  centre 
of  which  is  tendinous,  and  is  fixed  immoveably  to  the  spine,  and  upon 
which  the  heart  lies.  The  sides  are  muscular,  convex  above,  concave 
below^  and  each  supporting  the  corresponding  lung.  Thus,  by  the  con- 
traction of  the  sides  of  the  diaphragm,  the  lateral  parts  of  the  chest  are 
enlarged,  the  muscle  becomes  honzontal,  and  the  lungs  are  filled  with 

» 

-*■---  -      ■        -      ^ 

(dP^  2  Bost.  3;  2  Homer,  Anat.  133;  Ell.  Blum.  112;  1  Homer,  Anat.  110  to 
aee  niU  description  of  muscles  of  wind-    125;  2  Bost  5,  6. 

pipe,  2  Homer,  Anat  134.  (^n  gge  authorities,  2  BosL  4^  note. 

(y)  Coop.  Diet,  tit  Bronchotomy,  and        /. .  .   .^  o . 
Tniheotomy.  (*)  Ante,  34.  ^^ 

(z)  As  to  the  Thorax  in  general,  see        (c)  2  Bost.  5;  1  Homer,  Anat.  423. 
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air,  the  heart  remaining  stationary.    This  constitutes  the  act  of  inspira-  chap.  iv. 
tioD.    It  is  a  verj  firm,  stable,  and  strong  muscular  expansion,  possess-    Sict.  I. 
ing  great  power  of  contractility,  and  throughout  more  or  less  moveable,   Ki»wba« 
for  me  purpose  of  respiration.     It  has  been  ubserveil,  that  the  beautiful  — J^^Il — 
contrivance  in  the  shape  of  the  thorax  and  the  diaphragm,  deserves  our 
highest  admiration;  for  by  its  being  thus  conical,  every  degree  of  motion 
in  the  diaphragm  produces  a  greater  effect  on  the  capacity  of  the  chest, 
than  could  occur  were  it  of  any  other  shape.((/)    1  he  cfiaphragm  may 
be  termed  the  moveable  base  of  the  thorax.fe)     In  inapiraiion^  when  the 
fibres  of  the  diaphragm  contract^  the  muscle  descends  and  becomes  an 
inclined  plane,  whose  direction  is  downwards  and  forwards.    By  these 
means  the  abdominal  viscera  are  pressed  against  the  lower  and  fore  part 
of  the  walls  of  the  cavity,  so  that  the  capacity  of  the  abdomen  is  dimi- 
nished in  proportion  as  the  thorax  is  enlarged.^/)    On  the  contrary,  in 
txpiraiion,  the  muscles,  particularly  of  the  andomen,  return  to  their 
state  of  relaxation,  and  the  diaphragm  becomes  again  conical,  and  the 
dimensions  of  the  superior  cavity  are  diminished,  and  the  breath  is  natu- 
rally forced  out;  and  which  operation  is  therefore  compared  with  passive 
inspiration.(^)    The  oesophagus  and  the  aorta  descend,  and  the  thoracic 
duct,  and  ascending  veins  pass  upwards  through  this  diaphra^. 

The  diaphragm  may  be  afilicted  by  acute  rheumatism  or  inflamma-  DifleaaesoT 
tion.(A)     VVounds  or  injuries  to  the  diaphragm  have  ever  been  consi-  andinju- 
dered  of  the  most  dangerous  nature.(i)  ^^  ^  *^® 

The  bronchi  are  two  branches  from  or  division  of  the  trachea,  and  in  ^"•pn'HJ™- 
which  it  terminates  nearly  at  the  level  of  the  second  or  third  dorsal  ver-  '^®  ®"*"*" 
tebra$(l:)  these  incline  obliquely  downwards  towards  the  lungs;  the 
right  one  having  to  supply  the  larger  lung  (the  heart  occupying  a  part  of 
the  left  side)  is  larger  but  shorter  than  the  other:  it  inclmes  outwards 
almost  horizontally,  and  enters  the  right  lung  on  a  level  with  the  fourth 
dorsal  vertebra.  The  left  bronchus  is  less  in  diameter,  having  to  supply 
the  smaller  lung,  but  is  longer  than  the  right,  inclines  more  longitudinally 
downwards  to  reach  the  lung.  Each  bronchus,  at  its  entrance  into  the 
lungs,  divides  into  two  branches,  one  being  intended  for  each  lobe.  The 
lower  branch  of  the  right  lobe  also  subdivides,  or  rather  gives  off  a  branch 
to  its  middle  lobe:  each  bronchial  ramification  a^in  resolves  itself  into 
two  tubes  of  smaller  size,  and  so,  by  means  of  this  binary  division,  con* 
tinued  through  five  or  six  successive  stages  of  decrease,  a  series  of  tubes 
is  formed,  increasing  in  number  as  they  decrease  in  size,  until  finally, 
each  becoming  capillary  or  hair-like,  terminates  in  a  minute  cul  de  aac 
or  air  vesicle,  the  aggregate  of  which  constitutes  the  proper  cellular 
structure  of  the  lungs!^/) 

The  bronchi  and  their  primary  ramifications  are  of  the  same  structure 
as  the  trachea,(f7i)  but  the  rin^  are  found  gradually  to  lose  their  circu- 
lar form,  and  to  degenerate  into  lamellae  of  irregular  shape,  placed  in 
different  parts  of  the  circumference  of  the  canal,  at  the  several  points  of 
subdivision;  however,  they  are  still  somewhat  annular,  so  as  to  keep  their 
orifices  open.(n)  The  sensibility  of  the  bronchi®  or  smaller  subdivisions, 
and  tlie  existence  of  their  nerves,  appear  in  asthma  and  otherwise,  (o) 

(d)  EL  Blum.  112, 122;  2  Best  3  to  13.    ••Bronchocele"  and  *<Bronchotomy,"  that 

(e)  Id.  ibid.;  and  see  fuither,  Dr.  G.    openitions  performed  even  in  the  larynx  ^ 
Smith,  279;  2  Dungl.  Phy.  67;  1  Bell,     and  trachea  derive  their  names  from  the 

555;  2  Homer,  Anat  426.  bronchi.     See  those  titles.  Coop.  Diet 

(/)  Jackson,  Princ.  Med.  407.  (/)  El.  Blum.  11, 117, 118;  2  Dongl. 

Q)  Jackson,  Princ.  Med.  407.  Pby.  69;  2  Horn.  Anat  132;  1  Bell,  563: 

(A)  2  Good,  341.  2  Bost  13, 14. 

(i)  G.  Sndth,  279;  2  Beck,  Med.  Jur.  (m)  As  to  which,  see  ante,  97. 

113.  (n)  2  Horn.  Anat  132. 

(ft)  It  would  teem  from  the  tenns  (o)  2  Bdl»  507,  note  (1.) 
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The  Lung9{q)  (vulgarly  called  the  UghUi)  constitnte  (he  principal  organ 
of  respiration.  They  are  two  bodies  «m  highly  elastic  spoi^y  textare,(r) 
ROBpended  within  the  cavity  of  the  thorai  or  chest  by  the  tubes  of  tne 
windpipe  and  large  blood  vessels,  and  rest  upon  the  diaphragin,  and  ex- 
tend at  their  summit  to  a  little  above  the  first  rib.(s)  i  hey  are  so  light 
as  to  swim  in  water,(/)  though  if  respiration  has  never  taken  place,  as  in 
the  case  of  a  child  dead  before  it  is  expelled  from  the  uterus,  the  lungs 
beins;  collapsed,  sink  when  placed  in  water.(t/)  There  are  two  lungs, 
having  no  communication  with  each  other,  or  indeed  any  but  through  the 
bronchi,  namely,  the  right  and  left  lun^,  whose  aggregate  bulk  in  various 
individuals  materially  vary  in  size.  The  right  is  divided  into  three  lobes^ 
and  (he  left  into  two  lobes;(x)  sometimes  tliese,  acconling  to  their  situ- 
ation, are  called  the  anterior  or  the  posterior  lobe.  They  occupy  the 
lateral  parts  of  the  cavity  of  the  thorax,  which  they  completely  nll.(y) 
Each  lung  is  of  a  conical  figure;  the  external  auffuce  of  the  lung,  smootn 
and  convex  in  its  general  outline,  corresponds  with  the  arch  of  the  ribs. 
The  internal  is  compressed,  and  rests  on  the  side  of  the  heart  against  the 
mediastinum  (from  the  Latin,)  and  which  is  a  process  or  septum  or  division 
of  the  pleurae,  so  called  because  it  is  situate  between  the  two  luiigs,(ji:)  and 
the  centre  division  passing  perpendicularly  through  the  thorax  from  the 
sternum  to  the  back  bone,  and  retains  the  heart  to  the  left  side, (a)  and 
at  its  middle  third,  the  bronchi  and  vessels  enter  its  substance,  farming, 
by  their  aggregate,  what  is  termed  the  root  of  the  lung.  The  perpen- 
dicular deptli  of  the  Itft  lung  is  greater  than  that  of  the  right,  as  the 
corresponding  part  of  the  diaphragm  does  not  ascend  so  high.  Its  inner 
border  also  receives  the  heart  and  its  pericardium. (6)  The  capacity  of 
the  lungs  of  an  adult,  during  a  strong  inspiration,  is  said  to  be  about  ldO> 
cubic  inches,  but  Is  capable  of  being  inflated  to  a  still  larger  extent.(c) 

We  have  described  now  the  bronchi  terminate  in  air  cells,  which  con- 
stitute the  lungs.  The  lungs  are  light,  elastic,  sponge-like  oi^ns,  com- 
posed of  numerous  delicate  membranous  air  cetlSf  and  forming  what  i» 
termed  a  lobulus,  interspersed  with  air  tubes  and  muscular  fibres,  ar- 
ranged longitudinally  and  transversely,  and  small  arterie8.(J)  A  number 
of  air  vesicles,  connected  together  by  cellular  texture,  lorm  what  are 
termed  lobules;  a  number  of  tnese  lobules  compose  lobes,  and  the  aggre- 
^te  of  these  lobes  constitute  the  lun^.(e)  Tne  substance  of  the  lung» 
18  lobular,  the  larger  lobes  dividing  into  smaller,  and  the  subdivision 
being  continued  through  an  almost  infinite  series,  till  the  ultimate  lo- 
bules terminate  in  very  minute  vesicles,  in  which  the  capillary  extremi- 
ties of  the  bronchi  terninate.(/l 

It  has  been  observed,  that  whatever  may  be  the  varying  opinions  re- 
specting the  form  of  the  vesicles  or  the  connexion  which  there  is  between 
tne  air  cells  and  the  blood  vessels,  "  we  know  that  the  parts  are  so  ar- 
ranged as  to  enable  the  air  and  the  blood  to  act  upon  each  other^  by  the 


{p)  As  to  the  lungs  in  general,  see  El. 
Blum.  110  to  139;  2  Horn.  Anat.  140;  1 
Good,  347;  and  as  to  the  dissection  of 
Ittng^  see  3  Par.  and  Fonb.  53;  2  id.  394. 

(jq)  Latin /Mi/fiKwief^  and  hence  the  dis- 
c^ass  are   termed  ptdmanaryf   Greek, 

(r)  2  Duagl.  Phy.  68;  2  Best  4. 

(s)  ei.  Blum.  110;  Brouss.  Phy.  278; 
1  9ell,  566, 

(0  2  Horn.  Anat.  144, 145. 

(tf )  This  has  been  considered  as  one  of 
the  tests  of  infanticide^  see  post. 

(x)  Smith,  377;  Brouss.  Phy.  279;  3  Par. 


&  Fonb.  113;  1  Bell,  561;  but  Dr.  Gordon 
Smith,  377,  objects  to  the  term  lobea, 

(y)  2  Boat  4;  2  Dungl.  Phy.  68. 

(z)  1  Good,  347;  1  Bell,  555;  2  Honiv 
Anat.  146;  also  2  Dungl.  Phy.  71. 

(a)  1  Bell,  555;  2  Horn.  Anat  146. 

lb)  2  Horn.  Anat.  141. 

(c)  El.  Blum.  Ill;  but  see  post,  where 
it  has  been  supposed  to  be  even  conside- 
rably more;  m  qmere, 

(d)  2  Dungl.  Phy.  68  to  71;  1  BeD. 
563;  2  Horn.  Anat.  142^  £1.  Blum.  11 1. 

(e)  2  Bost.  4. 

(/)  1  Good,  347;  2  Bost.  4. 
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blood  bdng  divided  irUo  a  greai^nktn^er  of  ttnall portioMt  ond  thus  ex-  chap.  iv. 
pose  ae  large  a  suifaee  as  posMh,  and^-py  being  separated  from  the  air    Sscr.  I. 
merely  by  the  interposition  of  a  verydtUjMe  m^mbrane.{^)  Bmpiba- 

There  is  this  ])eculiarity  in  the  strudtiP^of  i]ic  lungs,  tnat  contrary  to *"**'' 

tiie  general  rule  in  the  rest  of  the  bodj,  thej  c<^n^n  more  arteries  than 
veins.  Their  degree  of  fleshj  consistency  an^-sO}i(ii<y,  although  com- 
pressible, is  attributable  to  the  many  vessels  which  ct^ry  blood  through 
them,  and  the  firm  texture  of  the  membrane  necessiary  >0  support  them. 
{h)  These  air  cells  are  smaller  in  infants  than  in  ai^lts»'apd  less  in 
adults  than  in  persons  of  advanced  age.(i) 

It  is  supposed,  that  the  lungs  are  sepiarate  groups  of  celld^^Vhich  are 
connected  together,  while  these  groups  are  tiiemselves  di8tinct.'(^;V*Tl^e 
dimensions  of  each  air  cell  vary:  it  has  been  said,  although  erroneOudf  »• 
that  they  are  usually  in  an  adult  somewhat  less  than  two  lines  or  two*.*' 
twelfth  parts  of  an  inch  in  diameter:(/)  but  there  must  have  been  some 
error  in  this  supposition,  for  the  size  of  the  air  cells  is  so  small  as  never 
to  have  been  seen  even  by  the  most  powerful  lens.  The  sia^e  of  the  cells 
may  be  modified  by  disease,  and  in  persons  who  have  coughed  much, 
shortly  before  deaui,  are  generally  larger,  even  to  the  extent  of  two 
lines.(f?i)  But  the  structure  as  well  as  the  size  of  the  air  cells  appears 
to  rest  on  conjecture.(n) 

The  anatomical  constituents  oi  each  luns  are,  1,  the  bronchi  and  their  The  seve- 
nunifications;  2,  the  pulmonary  artery  and  its  ramifications,  and  termi-  nil  contents 
Bating  in  capillaries  surrounding  the  air  cells,  and  the  four  pulmonary  of  the 
veins;  3,  the  bronchial  arteries  and  veinss  4,  the  lymphatics;  5,  the  nerves  l!^"*^^^"' 
of  the  pulmonary  plexus,  formed  by  the  par  vaffum.(o)    These  are  sur-  ^^  ^ 
rounded  by  a  quantity  of  ceihdar  tissue,  which  forms  a  connecting  medi- 
um between  them,  as  before  mentioned.(p) 

The  pulmonary  artery  and  its  minute  branches,  including  its  smallest  The  pul^ 
capillaries,  are  considered  to  form  the  most  essential  part  of  the  resni-  monuy  ar- 
ratory  organs,  or  that  to  which  all  the  rest  are  subservient,  carrying  me  *^  ^  1^ 
blood  into  the  lungs,  and  through  what  is  termed  the  rete  miralHle  Alal-  ^1^^ 
pighi  (from  the  name  of  the  anatomist  who  first  attempted  to  describe 
the  same,)  to  be  there  aerated,  and  thereby  renovatea,  or,  as  Dr.  6. 
Smith  called  it,  atmospherizated,  and  after  which,  the  thereby  renovated 
blood  is  collected  in  and  carried  through  the  four  pulmonary  veins  to  the 

gl  auricle  of  the  heart,  to  commence  its  new  or  repeated  circulation 
rou^  the  aorta  and  other  arteries,  and  the  rest  of  the  frame.^^)  Such 
blood  in  the  pulmonary  artery  and  its  branches  is,  however,  still  retained 
in  its  proper  olood  vessels,  and  it  is  only  throueh  the  vessels  coming  in 
fxnUi^uUy  or  propinquity  with  the  air,  through  the  extremely  delicate 
thin  sides  of  the  air  cells,  and  through  the  exquisitely  fine  membranes  of 
the  blood  vessels,  tiiat  it  is  supposed  the  blood  is  thus  renovated.(r) 
There  is  thus  a  double  partition  between  the  blood  and  the  air,  and, 
were  it  otherwise,  the  lungs  themselves  would  be  flooded  and  choked 
with  blood,  and  respiration  would  be  destroyed.(r)    The  coat  of  the  ves- 

ig)  Cuvier,  Lee.  AnaL  Comp.  vol.  iv.  (t)  1  Good,  348. 

298;  and  3  Boat  15.  A  common  obaenrer  {k)  3  Host  14;  3  Horn.  Anat  142. 

would  scarcely  undentand  or  believe  how,  It)  1  Good»  348. 

fi>r  $eoeniy  yeart,  through  ao  delicate  a  (m)  Id. 

membauie,  air  can  ao  rapidly  paas  and  re-  (n)  2  Boat  15, 16. 

puii  and  why  ao  thin  a  membrane  should  r0\  2  DunpL  Phy  68 

:letS^'.rtpj;.[I^J^2fd^       (p)2Du„,l.Phy.rO,lGood.348.   , 
«te  membrane  is  perpetually  renovated        C^)  ^  ^oeL  4. 
in  its  particlea»  like  every  other  part  of        (r)  EL  Bhim.  Ill,  133,  and  16,  n.  (G;) 

the  human  frame.  1  Good,  352;  2  Boat  15;  Cuvier,  Lect. 

(A)  Bd]»  560,  561.  •  Anat.  Comp.  vol.  iv.  29a 
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CHAP.  IV.  gels,  or  of  the  partition,  has  been  scjpposed  to  be  as  scarcely  equal  to  one 

SscT.  I.  ,  thousandth  part  of  an  inch  in  thicknes8.(»)    But  as  regards  the  composi- 

RunBA-   ^Qn  Qf  ^^  arteries  and  veins  |)as)|ilig  through  the  lungs,  it  more  properly 

— '^^Hl —  belongs  to  the  chapter  in  which  die  oi^ns  and  vessels  of  circtdation  will 

be  considered.  . . ' 

Exhalation  It  is  established,  that;  liom  the  pulmonary  artery  and  its  branches,  there 
from  the  is  an  exhalation  whteh  -most  essentially  conduces  to  preserve  the  due  tern- 
pulmonaiy  perature  of  the  body:  this  is  an  aqueous  vapour,  which  will  presently  be 
"**^-        particularly  described.  (0 

Colour  of  The  cdbncroi  the  lungs  in  the  adult,  is  a  bluish  gray,  and  in  old  age, 
lungs.         purple  orlivid,  with  dark  spots.(ii) 

Size  and       .T^  ^^hgs  vary  much  in  size  and  weight  at  different  ages  and  in  diffe- 
wdgfatof  <f^t  adults.    In  children  who  have  not  breathed,  thejr  are,  in  general, 
the  lungflu-  .with  respect  to  the  whole  weight  of  the  body,  in  the  variable  proportions 
as  1  to  55,  or  1  to  76;  but  after  respiration  has  taken  place,  in  the  pro- 
portion as  1  to  28,  or  1  to  33.^ar)     It  should  seem,  that,  after  the  first 
respiration,  they  are  about  double  their  previous  weight,(5/)  and,  hence, 
this  is,  as  will  be  hereafter  considered,  one  of  the  tests  whether  or  not 
a  child  has  been  bom  alive.    Before  respiration,  it  has  been  said,  that, 
the  lungs  of  a  mature  foetus  generally  wei^h  about  two  ounces,  but  af- 
terwards four  ounces.(2r)    The  medium  weight  of  the  lungs,  containing 
blood  and  air,  of  a  healthy  man,  is  about  four  pounds;  when  the  air  is 
removed  it  bears  a  proportion  to  the  whole  weight  of  1  to  35.    The 
lungs  of  the  male  are  larger  than  those  of  the  female.fa^     Whilst  others 
say,  that  the  lungs  do  not  weigh  a  pound  and  a  half;(6)  though,  in  con- 
sumption, the  lungs,  from  the  deposition  of  new  matter,  nave  weighed  not 
less  than  five  or  six  pounds,  wnich,  it  is  insisted,  is  nearly  four  times 
their  ordinary  weight.(fr)    It  is  singular,  that  there  should  be  such  varia- 
tions of  opinion  on  a  matter  of  fact,  ^^ch  it  might  be  supposed,  is  capa- 
ble of  demonstration. 
Motion  of       There  is  a  contractile,  and  even  an  irritable  power  in  the  lungs.(c)  The 
the  lungs,  moving  powers  of  the  lungs  consist  in  the  bones  and  cartilages  andf  mus- 
Muaclesy     cles;  by  which  they  are  connected  to  the  ribs  and  sternum  or  breast 
&C.  bone;(d)  but  still  more  by  the  diaphragm,  which  principally  gives  effect 

to  inspiration  and  expiration  by  its  rising  and  falhng.(e) 
Nenres.  But  to  excite  these  moving  powers  to  action,  the  phrenic  nerves  and 

par  vagum^  and  sympathetic  nerves  in  particular,  are  influenced  by  the 
will  from  the  bram,  and  if  these  or  the  brain  cease  to  act,  the  power  of 
motion  and  respiration  will  also  cease.(/)  From  experiments,  it  has 
been  ascertained,  that,  the  par  vagum  nerve  (synonymous  to  the  eighth 
pair  of  nerves^  is  mainly  concerned  in  respiration,  and  that,  if  divided, 
respiration  will  cease,  and,  consequently,  life.(g')  But^  it  is  said,  that 
although  the  par  vagum  and  the  great  sympathetic  nerves  pass  through 
the  dia|rfiragm,  yet  they  are  not,  as  supposed,  subjected  to  such  a  mate- 

(«)  £1.  Blum.  Ill .  1  Beck,  253. 

It)  Post,  104^  105,  tit  Expiration;  El.  (a)  Meckel's  Anatomy,  by  Jourdanand 

Blum.  135,  138;  2  Boat.  49  to  98;  3  Bost  Breschet,  vol.  iii.  521. 

326«  3  DunrL  Phy.  99.  (6)  3  Good,  197. 

(tt)  1  bJ1«  560, 561;  2  Homer,  Anat  (e)  2  Quain,  £1.  573. 

144.  id)  1  Good,  349;    1  Bell,  566;    El. 

(«)  Cloquet's  Anatomy,  by  Knox;  see  Blum.  118, 119;  2  Dung^l.  Phy.  80. 

3  Par.  117,  but  lee  G.  Smith^  358,  where  (e)  Ibid.  81. 

itiaiaid,that,6eArerespintion,itislto  (/)  1  Good,  352;  2  Paris  8c  Fonb.  19, 

70,  and  afterwarcLH  2  to  70;  also,  1  Beck,  21;  2  Dungl.  Anat  107. 

336.  (g)  3  Boat  129  to  134;  and  see  Dr. 

(y)  G.  Smith,  360, 361;  Beck,  ibid.  Philip  on  the  Lungs,  as  obseryed  upon  in 

(it)  Id.  I  aerf  qwart  if  not  much  heavier.  3  Bost  327  to  32& 
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rial  pressure  in  respiration,  so  as  to  occasion  any  material  effect  upon  ohap.  iv. 
such  nerves  in  that  respect  (A)    Mr.  Brodie,  and  some  other  eminent    Sxct.  I. 
physiologists,  contend,  that,  animal  heat  principatly  depends  on  the  ner-  Bssnmi^ 
vaus  infijtence,  whilst  Dr.  Bostock  attributes  the  same  principally  to  the     "***• 
effect  of  oxygen  combining  with  carbon  in  the  lungs,  thereby  causing 
combustion^  and  creating  and  diffusing  animal  heat,  and  insists  that  such 
heat  is  very  little  attributable  to  the  nervous  functions :(t^  whilst  others 
insist  that  there  is  no  such  particular  combustion  in  the  lungs,  but  ani* 
mal  heat  is  generated  in  all  parts  of  the  frame. 

The  cavity  of  the  thorax  is  lined  with  the  serous  membrane  called  The  Pleu- 
Pleura,  and  the  lungs  are  also  invested  and  protected  by  a  duplicature  »- 
of  the  same  membrane.  These,  with  reference  to  the  different  parts 
they  invest,  are  termed  pleura  pulmonalis,  from  its  lining  the  lungs 
themselves,  w  pleura  coatalis,  where  it  lines  the  ribs  or  thorax,  or  pleu' 
ra  diaphragmatica,  when  upon  the  diaphragm. (A;)  These  are  thin  se- 
mi-transparent membranes.  Each  lung  is  invested  by  the  above  serous 
lamella  derived  from  the  pleura,  its  interior  is  lined  by  a  prolon^tion 
of  mucous  membrane,  and  the  intervening  structures  form  by  their  ag- 
gregate what  is  called  the  Parenchyma  (from  ir«i^fy^v/c«,  meaning  the 
spongy  or  pithy  part)  of  the  organ.(/)  The  two  cavities  of  the  pleurae 
are  completely  distinct  from  each  other,  and  have  no  communication 
whatever.(m)  It  is  now  the  opinion,  that,  in  the  healthy  state,  there  is 
not  any  quantity  of  air  in  the  cavity  of  the  thorax  between  the  pleura, 
but  that  the  whole  thorax  is  at  all  times  completely  filled,  though  capa- 
ble of  expansion  in  respiration  to  a  considerable  extent.(n) 

The  pleura  is  subject  to  a  peculiar  disorder  called  j9/6i^ra^gfia,(o)  without  iiiBeaaes  of 
fever  or  inflammation,  but  which  occasions  an  acute  pain  in  the  side,  which  the  Pleu- 
will  be  hereafter  considered,  and  may  be  affected  with  acute  rheumatic  in-  »• 
flammation.(  0)   To  these  must  be  added  Pleurisy ^  which  is  inflammation, 
and  attendee!  with  fever,  (a)    It  is  said  to  be  extremely  rare  to  see  the 
pleura  of  both  sides  simultaneously  attacked  with  violent  inflammation 
and  abundant  effusion,  and  when  such  a  case  does  occur,  it  is  almost 
always  speedily  fatal.(r) 


Section  II.— Thb  principal  direct  Functions  and  CoNSBqusNOBS 
OF  Respiration,  and  Modes  in  which  performbd* 

The  principal  function  of  the  lungs  is  Reftpiration,  which  it  is  generally  Enumcn^ 
believed  introduces  fresh  oxygen  into  the  bloody  conveys  away  the  super  -  *"?>  of  ^® 
fluous  noocious  carbon  (carbonic  acid)  from  the  blood,  renovates  its  qua-  ^"""^'S^^ 
lities^  bestows  heat,  stimulates  the  system,  endows  us  with  the  power  of  ^JJJ^^jJ^ 
speech  and  of  singing,  and  feeds  the  sense  of  smelling,  or  at  least  con-  ^^  operar 
siderably  contributes  to  the  perfection  of  that  sense.  («)  tion  orthe 

Antecedently  to  birth,  the  lungs  are  of  small  comparative  importance  lungs  in 
to  the  function  of  life  and  growtli,  and  hence  no  more  blood  seems  in  the 

(A)  2  Boat  34.  But  see  Jackson,  Prin.  (0)  1  Good,  459. 

Med.  413,  416,  as   to   the  re^vraUrry  {p)  2  Good,  461. 

nerves,  (I7)  2  Good,  336. 

(t)  2  Boat.  195  to  229.  (r)  Id.  33r. 

(*)  EL  Blum.  117;  2  Horn.  Anat  145;  (a)  3  BeU,  239;  1  Bdl,  560,  561;  2 

2  Bungl.  Phy.  71;  1  Bell,  5SS,  556, 565,  Paris  Sc  Fonb.  17;  3  Paris  Sc  Fonb.  53« 

566;  Brous.  Phy.  281.  2  Good,  126;  El.  Blum.  9,  note  382;  1 

(/)  Jack.  Prin.  Med.  413;  see  objections  Boat  386.    It  b  genen%  said  to  e^ord 

to  the  term  Parenchjrma,  5  Good,  193.  the  aenae  of  smelling,  but  thb  la  incor- 

(m)  Coop.  Diet  Paracentesis.  rect;  it  may  feed  or  anistf  but  can  hudly 

(n)  Ante,  98f  2  Boat  8,  9, 10.  be  said  to  a/oni  it 
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CHAP.  nr.  foetal  state  to  circulate  through  them  than  is  necessary  for  their  Dt^nde* 

Skct.  n.   velopment  and  health.    The  florid  or  decarbonated  blood,  instead  of 

RupnA*   being  received  from  the  lungs  of  the  pulmonary  veins,  is  during  gesta- 

""Q^*      tion  received  from  the  tdacenta  by  the  ven»  cavae*  and  passes  for  the 

Respiitt^     most  part  at  once  into  the  general  circulation,  as  before  birth  the  fostos 

tion;  the     does  not  breathe  whilst  sttU  in  the  uterus.  (/)    But  from  the  moment  the 

cbanj^  in  infant  is  exposed  to  the  atmospheric  air,  and  sometimes  even  before  com- 

^*!'»^  plete  birth,  as  soon  as  tlie  head  is  without  the  vagina,  the  air  rushes  in, 

y^?*  and  *°^  ^^^  process  of  respiration  commences.(ti)    But  still  before  a  sepa- 

what  ef-      "^^  ^'^^  complete  independent  circulation  has  taken  place,  the  child 

fects  the     cannot,  it  has  been  supposed,  be  said  to  have  been  bom^  so  as  to  subject 

operation    the  party  who,  by  a  wound  or  injury  occasioned  death,  to  be  indited  for 

produces     murder  or  manslaughter.(a;) 

oiUataralXo     Respiration  (from  the  Latin)  consists  of  two  acts,  inspiration,  or  in- 
ml^ob'eas  ^^^^^6  ^^  drawing  in  the  atmospheric  air,  and  expiriUion,  or  the  act  of 
mrenovap   throwinfi:  the  air  back  again,  after  it  has  accomplished  the  purpose  of  na- 
tin;  the      ture.    We  have  seen  that  the  moving  powers  of  the  lungs  consist  in  the 
blood.        bones,  the  cartilages  and  muscles,  by  which  they  are  encircled  and  influ- 
Respintkm  ^'^^^^  by  the  nerves. (y)    For  man,  in  common  with  all  warm-blooded 
defined,      animals,  cannot  long  retain  the  inspired  air,  but  is  compelled  to  discham 
it,  and  take  in  a  fresh  supply  of  this  pabulum  of  life,  ns  fresh  air  has  al- 
ways been  denominated.    The  ancients  regarded  the  aliment  as  three- 
fold, namely,  victuals,  drink  and  air,  and  the  latter  has  even  been  consi- 
dered vital,  because  we  cannot  dispense  with  it  without  danger  to  life.(j2:) 
Inspinp  In  Inspiration  the  air  enters  the  lungs  by  suction;  the  motion  of  the  tho- 

tion.  rax  produces  that  suction,  or  in  other  words  the  operation  of  the  wei^t 

of  the  air  permitted  to  take  effect  by  the  tendency  to  a  vacuum  which 
the  rising  of  the  sides  of  the  thorax  produces,  and  the  pressure  of  the  at- 
mosphere then  causes  the  air  to  descend  into  the  bronchial  cell8.(a) 
When  excited  to  inspireUion  the  diaphragm  sinks  from  instinctive  sjfmpa^ 
thy  towards  the  viscera  beneath,  ana  the  chest  becomes  deepened,  and  the 
ribs  rise  by  the  agency  of  the  intercostal  muscles,  and  the  chest  becomes 
elevated:  consequently  the  entire  cavity  of  the  thorax  is  considerably  en- 
larged, and  into  the  dilated  vacuum  thus  produced,  the  external  air  rushes 
forcibly  through  the  nostrils  or  mouth  into  the  trachea,  and  thence  through 
the  bronchial  tubes  into  the  lungs,  and  the  lungs  may  be  inflated  to  tne 
full  stretch  of  their  elasticity,  and  as  the  lungs  have  become  greatly  ex- 
panded, the  pulmonary  artery  and  its  branches  become  dilated,  and  thus  re- 
lieved, can  receive  from  the  right  ventricle  and  auricle  a  greater  quantity 
of  blood  to  be  exposed  to  the  atmospheric  air,  and  thereby  the  heart  be- 
comes liberated  from  a  load  which  would  still  incumber  it  if  the  lungs  con- 
tinued compressed  and  unexpanded.(6)  The  passage  of  the  air  into  the 
cells  may  be  distinctly  heard  by  applying  the  ear  to  the  corresponding  part 
of  the  chest,  or  by  the  Stethoscope,  and  is  called  by  Laennec  the  respira- 
tory murmur,  (c)  It  is  universally  agreed,  that  the  bloud  is  drawn  towards 
the  heart  during  inspiration,(d)  The  effect  of  the  circulation  will  be 
demonstrated  when  considering  the  action  and  beating  of  the  beart.(e) 

Ezpintk>n      The  process  of  Expiration  then  follows.  The  muscular  contraction  of 

(0  1  Good,  349;  2  Bost  28.  (z)  El.  Blum.  113  to  115. 

\u)  1  Good,  349;  3  Paris  &  Fonb.  113;        (a)  1  Bell,  566;  2  DungL  Pby.  80. 

1  Beck,  Med.  Jur.  236;  £1.  Blum.  116;        (^^  i  Good,  349;  1  Bell,  566;   EL 

2  Bost  31.  Blum.  113;  Jackson,  Princ.  Med.  408. 

(jc)  ite  V.  PcuUm,  5  Car^"^  P.  329;  ^  j  g  DungL  Phy.  87. 

but  see  Bex  v.  ^Sensor;  1  Mood.  346;  and  ;^  - ,  o^ 

see  moie  fully  post.  W  W.  94. 

(y)  Ante,  102;  1  Good,  349, 350.  (e)  And  Brousaus,  Pby.  282,  &c. 
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the  diaphragm  and  intercostals  havine  ceased,  is  succeeded  by  a  short 
relaxation  or  pause,(/)  during  which  the  renovation  of  the  blood  is  com- 
pleted, the  elasticity  of  the  cartilages  of  the  ribs  and  texture  of  the  lungs, 
occaBionally  aided  by  the  muscles  of  the  belly  and  loins,  and  the  rising  up 
of  the  diaphragm,  in  a  conic  form,  reduces  the  chest  to  its  former  dimen- 
sions, ana  as  Sie  capacity  of  the  lunss  is  thus  diminished,  aome  of  the  air 
in  them  is  expelled  into  and  through  the  mouth  or  nostrils.  In  a  little 
while  the  contraction  of  the  diaphragm  and  intercostals  is  a^in  renewed^ 
and  is  again  followed  by  relaxation,  and  the  alternate  actions  of  inspi- 
ration and  expiration  continue  with  life.(g')  But  the  elasticity  and  mus- 
cularity of  the  lungs  are  not  sufficiently  great  to  expel  the  w/wle  of  their 
air  in  expiration,  and  consequently  they  always  remain  in  a  small  degree 
of  distention,(A^  and  if,  as  supposed  by  some,  after  a  full  inspiration  the 
lun^  contain  aoout  120  cubic  inches  of  air,  then,  as  each  expiration  only 
carries  off  about  fourteen  inches,  it  would  follow  that  upwards  of  100 
iach<»  are  generaOv  in  the  lungs,  though  exchanged  for  part  of  the  four- 
teen inches  inspired. 

It  has  been  supposed  that  durine  expiration  the  great  venous  trunks  of 
the  heart,  neck,  cnest,  abdomen,  and  the  four  upper  and  lower  extremities, 
swell  from  the  blood,  either  bein^  obstructed  or  retrograding({)  and  that 
the  passage  of  the  blood  through  me  pulmonary  vessels  is  impeded  by  ex- 
piration,  and  a  sense  of  anxiety  is  thus  produced,  and  that  this  unpleasant 
sensation  acts  as  a  stimulus  upon  the  nerves  of  the  lungs  and  parts  con- 
nected with  them,  which  excites  the  energy  of  the  sentient  principle,  and 
this,  by  causing  the  contractions  of  the  diapnra^,  enlai^s  the  chest,  and 
removes  the  painful  feeling,  by  occasioning  inspiration,  which,  having 
been  completed,  the  muscles  then  cease  to  act,  in  consequence  of  the 
stimulus  no  longer  existing.  (Ar)  But  Dr.  Bostock  has  considered  this 
action  to  be  questionable,  ana  that  the  precise  causes  of  successive 
inspiration  and  expiration  have  not  been  satisfactorily  ascertained, (/) 
though  he  says  that  we  may  conclude,  that  ordinary  respiration  depends 
apon  a  cause  which,  in  some  way,  that  we  are  not  able  to  explain^  acts 
upon  the  diaphragm,  so  as  to  produce  its  contraction.(m) 

The  mere  suspension  of  respiration  impedes  the  circulation  through 
the  heart,  by  causing  obstruction  in  the  lunss,  and,  consequentiy,  inspi- 
ration, by  giving  free  passage  to  the  blood  through  those  organs,  will  ac- 
celerate its  course  through  the  veins.(n) 

The  following  are  the  words  of  Harvey.  **  It  would  appear  that  the 
use  of  expiration  is  to  Jfurify  and  ventilate  the  blood,  by  separating  from 
it  the  noxious  and  fuli^ous  vapours,  "(o) 

We  have  seen  that  it  is  essential  to  the  proper  construction  of  hospi- 
tals, as  well  as  of  apartments  in  which  a  crowd  of  persons  may  be 
in  the  habit  of  assembling,  to  inquire  what  quantity  of  atmospheric 
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(/)CopUiid,  Diet  Pnct  Med.  tit  Chest 
The  blood  is  changing  at  every  inspi- 
ntion,  of  which  there  art  about  twenty  in 
ft  minute^  and  few  people  can  suspend  in- 
•piration  for  sixty  seconds^  or  one  minute. 

(g)  1  Good,  349<  1  Bell,  566;  EL 
Blum.  113 1  2  Bost  6^  7;  2  Dungl.  Phy. 

(h)  Ibid.  85{  Jaekson,  Princ.  Med.  418. 

(t)  Jackson,  Princ  Med.  424.  If  a 
portion  of  the  cranium  be  accidentally 
removed,  then  an  alternate  elevation  and 
depression  of  the  brain  is  visible,  but  not, 
as  supposed,  corresponding  with  the  ac- 


tion of  the  lung%  but  immediately  with 
that  of  the  heaiti  Medvide  2  Bost  42,  43. 

(ft)  Whytt  on  Vital  Mationst  and  2 
Bost.  33, 34. 

(/)  2  Bost  35,  36. 

(m)  Id.  37. 

(n)  Jackson,  Prin.  Med.  424. 

(o)  El.  Blum.  138.  It  has  been  sop- 
posed  that  the  ordinary  quantity  of  aque- 
ous vapour  emitted  by  the  lungs,  trachea 
and  mouth,  may  be  about  twenty  ounces 
in  twenty-four  hours,  whilst  others  state 
it  to  be  only  half-a-pound  in  that  time. 
This  is  purely  theoretical. 
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idr  is  usually  consumed  by  each  individual,  and  hence,  the  following 
observations  will  not  be  altogether  useless. 

It  has  been  supposed  even  by  some  of  the  ablest  modem  authors  upon 
physiology,  that  the  lungs  in  their  natural  or  Quiescent  state  contain  no 
less  than  290  ctUnc  or  solid  inches  of  air,  to  wnich,  adding  forty  inches, 
supposed  (but  incorrectly  so)  to  be  inhaled  at  each  ordinary  inspiration, 
then  the  aggregate  would  be  the  enormous  quantity  of  330  cubic  inches 
in  the  distended  state  of  the  lungs;  and  that,  abiout  one-eighth  of  the 
whole  of  the  air  of  the  lungs  (or  forty  cubic  inches,)  is  changed  by  each 
act  of  respiration,  and  that  rather  more  than  three-eighths  can  be  ex- 
|)elled  by  a  forcible  expiration,  and  that  supposing  each  act  of  respira- 
tion to  occupy  three  seconds,  or  the  twentieth  part  of  a  minute,  a  quan- 
tity of  air  rather  more  than  two  and  three-quarter  times  the  whole  con- 
tents of  the  lungs  will  be  expelled  in  a  minute,  or  about  4000  times 
their  bulk  in  twenty-four  hours.  The  quantity  of  air  during  this  period 
would  be  1,152,000  cubic  inches,  or  about  666^  cubic  ket(p)  But 
can  this  be  considered  otherwise  than  an  overcharged  view  of  tne  com- 
pass of  the  thorax  and  of  each  operationP(9^ 

It  does  not  appear  to  be  agreed  what  is  tne  extent  or  average  gt<{dbi£M 
of  the  repetition  of  inspiration  and  expiration.  The  average  rate  of  in- 
spiration, in  the  healthy  state  of  repose,  is  said  by  Dr.  Bostock  and  some 
others,  to  be  from  seventeen  to  twenty  times  in  a  minute,(r)  while  the 
average  velocity  of  the  pulse  may  be  reckoned  at  eighty;  and  that  con- 
sequentiy  the  heart  contracts  three  or  four  times  dunne  the  completion  of 
each  movement  of  respiration.(r)  But  Laennec  and  Mr.  S.  Cooper  and 
Dr.  Good  say,  that  the  breathiii^  may  be  considered  natural  when  the 
number  of  inspirations  in  the  state  of  repose  is  from  twelve  to  fifteen  in 
a  minute;(«)  and  Blumenbach  observes,  that  the  alternations  of  ins[Hra- 
tion  and  expiration  occur,  in  an  adult  at  rest,  about  fourteen  times  in  a 
minute,  or  once  to  about  five  pulsations  of  the  heart,(/) 

But  the  quickness  of  the  return  of  inspiration  may  be  influenced  and 
accelerated  or  retarded  by  the  wiU  and  bj  habit,  as  is  evinced  by  the 
pearl  divers,  who,  by  practice,  can  remam  a  considerable  time  under 
water,  during  which,  of  course,  there  can  be  no  repetition  of  expiration 
and  inspiration.(u)  The  utmost  time  during  whic^  inspiration  can  be 
suspended,  is  however  much  disputed.  Instances  are  stated  of  such  pearl 
divers  remaining  half  an  hour  under  water.(a7)  But  Dr.  Paris,  relying 
on  the  observations  of  Mr.  Brodie,  insists,  that,  unless  in  some  cases  oi 
asphyxia  (suspended  animation)  it  is  extremely  doubtful  whether,  under 
the  most  favourable  circumstances,  the  heart  ever  continues  to  pulsate 
for  so  long  a  time  as  five  minutes  after  the  lungs  have  ceased  to  perform 
their  office,  though  instances  have  occurred  of  persons,  by  habit,  acquiring 
the  power  of  abstsdning  from  inspiration  longer  than  otners,  and  of  per- 
sons being  restored  after  having  been  under  water  for  a  longer  time.(y) 


(p)  2  Boat.  27;  2  Dmjgl.  Phy.  85. 

(^)  Post,  note.  If  instead  of  forty  cubic 
inches,  only  ten  of  such  inches  be  so  in- 
haled at  each  time,  which  is,  probably, 
nearer  the  truth,  tlien,  of  course,  accoid- 
ing  to  the  above  calculation,  only  one- 
fourth  of  the  aggregate  of  each  operation 
will  be  produced,  and  which  appears 
nearer  to  the  feet 

(r)  1  Mayo's  Outlines,  87;  2  Bost  17, 
44;  1  Good,  352,  353;  2  Dungl.  Phy.  87, 
&c.;  see  2  Bost  16  to  27,  for  the  sevenJ 
opinions  upon  this  subject 


(«)  LAennec  on  Diseases  of  the  Chest, 
and  on  Mediate  Auscultation,  translated 
by  Dr.  Forbes,  p.  13;  1  Good,  353. 

(0  El.  Blum.  113;  but  see  id.  134, 
where  it  is  considered  as  probably  twenty, 

(tt)  1  Good,  350;  2  DungL  Phy.  87. 

\x)  Id.  I  but  see  post. 

iy)  See  2  Par.  &  Fonb.  10,  11,  33, 
34;  and  3  id.  index,  tit  Respiration;  £1. 
Blum.  136,  137,  and  see  notes;  and  id. 
302,  n.  (c/J  Amer.  Cyclop.  Med.  tit  As- 
phyxia; 2  Bost  143,  note  and  post. 
Drowning* 
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As  the  quickness  of  the  repetition  of  inspiration  is  disputed,  so  is  also  chap.  iv. 
tiie  exact,  or  even  average  quantity  of  fresh  air  inhaled  at  each  inspira-   Sect.  IL 
tion.    Sir  Humphrey  Davy  contends  that  13  cubic  inches  of  air  are  in  ^^'™^- 
everv  inhalation  taken  in,  and  about  12|  alternately  thrown  out.(z)    Dr.     "^^' — 
Goodwin  calculated  the  inspired  air  at  13  cubic  inches,  and  the  expired  Quantity 
at  14,  being  a  difference  produced  by  expansionfrom  the  heat  of  the  lungs,  ^-^^^^ 
and  which,  it  has  been  observed,  does  not  essentially  vary  from  the  esti-  ^nS^d"*^ 
mate  of  Sir  Humphrey  Davy,  and  he  calculated  the  residuary  air  in  the  ^g^  ^jjy^ 
longs,  immediately  after  expiration,  at  109  cubic  inches,  which,  upon  in- 
spiration, was  increased  to  123  cubic  inches,  the  average  cjuantity  of  air 
contained  in  the  lungs  immediately  after  a  complete  ordinary  respira- 
tion.(a)     Mr.  Abemethy  fixed  the  measure  at  12,  and  Delametherie  at  a 
still  smaller  quantity .(5)    Mr.  Ellis  has  stated,  that  the  diminution  in 
the  bulk  of  respired  air,  calculated  by  Dr.  Bostock  to  be  on  the  average 
about  ^th  of  its  bulk,  may  be  accounted  for  by  a  union  of  the  carbon  of 
the  blood  with  the  oxygen  in  the  air  cells,  and  the  formation  of  aqueous 
vapour  by  the  disengagement  of  the  caloric  from  the  oxygen  of  tne  at- 
mospheric air;((;)  but  other  authors  contend,  that  the  quantities  inhaled 
and  expired  are  greater.    Dr.  Elliotson  observes,  that  the  common  quanti- 
ty of  air  taken  in  at  each  inspiration  is  about  16  and  a  half  cubic  inches, 
and  that  the  quantity  remaining  after  death  in  the  lungs  of  a  stout 
adult  man,  is  about  100  cubic  inches,  according  to  Allen  and  Pepys; 
whilst  Dr.    Bostock,  agreeing  with  Dr.  Menzies  and  many  others, 
and  having  all  the  above  authorities  before  him,  still  considers  that  40 
cubic  inches  is  the  average  inspiration,  and  thinks  that  1 60  or  1 70  remain 
in  the  lungs  after  ordinary  expiration,  which  never  empties  these  or- 
gans.((/)    These  discrepancies  show  that  there  is  at  present  no  certainty 
upon  this  part  of  the  subject.    The  quantity  of  air  innaled  in  a  sinde  act 
ot  inspiration,  however,  is  certainly  found  to  vary  in  persons  of  different 
mjed  chests,  but  the  aggregate  inhaled  in  a  given  penod  does  not  essen- 
tially differ,  since  those  who  inhale  most  at  a  time,  make  the  fewest  in- 
spirations in  a  minute.fe) 

It  has  been  observed,  that  in  good  health,  and  perfect  quiet,  with  an 

rn  chest,  few  persons  perhaps  are  found  to  breathe  more  frequently  than 
ut  twenty  times  in  a  minute,  and  that  the  quantity  inhaled  and  ex- 
haled, at  a  temperature  of  55  of  Fahrenheit,  is  estimated  at  frt>m  26  to 
32  cubic  inches  each  time,  which,  however,  by  the  heat  of  the  lungs,  and 
saturation  by  moisture,  become  40  or  41  cubic  inches  in  the  chest  itself. 
Taking  then  20  cubic  inches  as  the  ordinary  quantity  of  external  air  in- 
haled and  exhaled,  and  these  to  be  repeated  about  twenty  times  in  a 
ininute,  it  will  follow,  that  a  full  grown  person  respires  24,000  cubic 
inches  in  an  hour,  or  the  enormous  quantity  of  576,000  cubic  inches  in 
the  course  of  a  day,  a  total  equal  to  about  39  hogsheads.(/) 

(z)  1  Good,  352,  358|  2  Bost  17.  (/)  1  Good,  358;  but  see  ezperimentB, 

(a)  1  Good,  358;  2  Dungl,  Phy.  85.  2  Boat.  60  to  62.    In  many  calculatioivs 

lb)  2  Bo0t.  19.  whether  as  regards  the  capacity  for  air  in 

(e)  Ellis's  Inquiry  into  the  Changes  in-  the  thorax,  or  the  utmost  quan6ty  of  air 

diiced  on  Atmospheric  Air,  sect.  83,  p.  therein  at  any  instant;  and  as  to  the  quan- 

99;  and  sect.  107,  p.  132;  1  Good,  355.  tides  of  air  inhaled  and  expired  at  a  time^ 

(d)  2  Bost  19,  n.  It  seems  very  ques-  there  must  have  been  some  singular  error 
tionable  whether  much  more  than  eight  in  the  experiments.  It  is  admitted,  that 
cubic  or  aoUd  inchea  of  air  are  usually  in-  the  cavity  of  the  thoiax  is  completely 
haled  at  a  time;  but  Dr.  Bostock  (vol  ii.  fiUed  with  the  lungs,  pleurae,  and  heart, 
61,)  treats  an  experiment  as  clearly  inac-  and  great  vessels,  ante,  98.  Where  then 
cunte  in  other  r^ects,  because  the  party  is  the  space  in  which  200  or  300  cubic 
only  appeared  to  have  16^  cubic  inches  or  square  inches  of  (dr^  are,  as  sup- 
itflpirstion  in  a  minute.  posed,  to  be  contained  ^    And  when  is  it 

(e)  1  Goody  358.  that  we  are  sensible  of  such  a  rush  of  air 
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CBAP.  IV.      The  principal  function  of  the  lungs,  by  respiration,  is  the  ohanok  in 
SicT.  11.   THE  BLOOD  thereby  efi'ected;  all  agree,  since  Harvey's  discovery,  that  the 
Rbapira-   i^iood  proceeds  from  the  right  auricle  and  ventricle  of  the  heart,  throu^ 
^°'^'      the  pulmonary  artery  into  its  various  ramifications  which  pass  through 
Direct  ef-    the  lun^,  and  that  the  same  is  at  first  of  a  deep  purple  hue,  incum- 
/ectoof  res-  bered  with  carbon,  and  other  noxious  ingredients,  and  that  it  is  then  de- 
pintion  on  prived  of  those  qualities  which  are  incompatible  with  nutritious  secretion 
the  Biood.  q^q^^  the  preservation  of  the  nervous  influence,  and  the  maintenance  of 
^^  the  vigorous  action  of  every  part  and  oipui,  or  that  it  is  imnuUure  and  un- 

assimuated  to  the  nature  of  the  system  it  is  about  to  support,  in  conse- 
quence of  its  new  materials  having  been  received  from  the  thoracic  duct, 
and  which  that  vessel  has  derived  from  the  lymphatics,  and  that  after 
having  been  mtUeriaUy  influenced  in  certain  respects  by  the  air  in  the 
lungs  (and  especially  freed  from  the  superabundance  of  carbon  with  which 
it  bad  become  loaded)  it  retums/roin  the  lungs,  spirited  with  newness  of 
life,  perfect  in  its  elaboration,  more  readily  disposed  to  coagulate,  and  the 
dead  purple  hue  transformed  into  a  bright  scarlet.  All  physiologists  also 
now  agree  that  this  chance  in  the  appearance  and  condition  of  the  blood, 
i8  in  consequence  of  its  being  acted  upon  by  the  inspired  air.  But  it  is 
still  disputed,  how  precisely  it  is  so  acted  upon»  and  what  are  the  precise 
changes,  and  how  tnose  changes  are  effected  in  the  lungs.(A)  It  seems 
sufficiently  established  by  the  researches  of  modem  physiologists,  that 
the  purpose  of  respiration  is  to  exjMse  the  portion  of  the  blood  which  has 
returned  to  the  heart  after  it  has  circulated  through  the  body,  and  which 
has  acquired,  in  that  course  of  circulation,  the  properties  of  dark  or 
venous  blood,  and  also  the  new  materials  for  blood,  viz.  the  chyle  and 
other  absorbed  fluids,  to  the  influence  of  atmospheric  air  in  the  lungs^ 
and  that  it  is  the  oxygenous  portion  of  the  air  so  received  in  the  lungs, 
that  converts  this  venous  blood  into  florid  or  arterial  blood,  that  is,  into 
the  state  in  which  it  is  JUted  for  being  again  circulated  through  all  parts 
of  the  body  .ft)  But  it  is  even  still  disputed,  whether  the  changes  pro- 
duced upon  the  blood  by  respiration  consist  in  the  twofold  operations  of 
absorptum  of  oxygen  and  the  discharge  of  carbonic  acid,  or  simply  in 
the  discharge  of  carbon.  (^J 

Of  the  at-  The  atmospheric  air,  composed  of  unequal  parts  of  two  aeriform  fluids,, 
mosphenc  yiz.  according  to  Blumenbach,  79  of  azotic  gas,  and  21  of  oxygen  gas  in 
^,  ami  iti  ioo-(/j  and  according  to  the  experiments  ot  Sir  Humphrey  bavy,  con- 
on  rapin-  ^^^>  in  the  13  cubic  inches  inhaled  at  each  inspiration,  9|-  inches  of  m- 
tion.  trogen,  three  cubic  inches  and  four-tenths  of  oxygen,  and  one-tenth  of 

a  cubic  inch  of  carbon  or  carbonic  acid.  The  12  cubic  inches  and  three- 
quarters  of  returned  air  gave  nine  inches  and  three-tenths  nitrogen,  two 
cubic  inches  and  two-tenths  of  oxygen,  and  one  cubic  inch  and  two-teotiia 

through  the  trachea,  as  even  forty  cubic  {g)  2  Boat  98  to  112.    See  his  g«iie- 

incbes  of  vr  passing  twenty  times  in  a  ral  conclusions  in  last  page^  Jackson, 

minute  would  occasion.  Surely  mere  sur-  Princ.  Med.  431  to  438. 

face  observations  upon  the  dimensions  of  (A^  £1.  Blum.  114^  115;  1  Good,  S52« 

the  thorax,  filled  as  they  are  by  the  lungs,  1  Bell,  542,  547,  548;  Ellis's  Inquiry  into 

and  then  watching  our  own  quiescent  the  Changes   induced  on  Atmospheric 

state  whilst  breathing,  will  altogether  Air;  Brous.  Phy.  287. 

deny  the  results  of  these  supposed  experi-  (t)  Amer.  Cyclop.  Prac  Med.  tit  Aa- 

ments,  and  establish  their  total  error.    A  phyxia. 

veiy  experienced  anatomist  of  the  present  (A:)  See  Dr.  Williams's  Experiments 

day  has  conjectured,  that  the  lungs  con-  and  Observations  on  Respiration^  yoL  il; 

tain  near  450  cubic  inches  of  substance  en-  Edin.  Med.  Chir.  Trans.  92;  3  Bost  326. 

olosed  by  the  pleura.  (Q  Jackson,  Princ  Med.  427. 
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of  carbonic  acid:(m)  according  to  others,  if  100  parts  of  atmospheric  air  chap.  iv. 
be  taken,  9,7  parts  thereof  are  oxygeti,  considered  vital  or  pure  air»(n)    Ssot.1L 
72  other  parts  are  nitrogen  or  azotic  air  (and  which  by  itself  would  be    Biwiba- 
fatal  to  animal  life,)  (o)  and  the  remaining  1  part  is  carbon  or  carbonic  add      '"*^'* — 
OT  fixed  air;  and  it  is  supposed,  that  of  ue  £7  parts,  only  17  are  affected 
by  the  respiration.(p)    Of  the  100  parts,  the  9,7  only  consist  of  pure  air, 
the  rest  will  support  vegetable,  but  is  not  fit  to  maintain  flame  or  animal 
life.(9)    Some  authors  say,  that  each  person's  ordinary  consumption  is 
from  1300  or  1400  cubic  inches  of  oxygen  in  an  hour,  but  that  if  he  is 
activdy  engaged,  especially  in  raising  weights,  the  consumption  is  more 
than  doubled,  viz.  at  the  rate  of  3£00  in  the  hour:  hence,  the  expediency 
of  the  utmost  quiet  and  composure,  when  the  space  we  breathe  in  is  very 
limited.(r)    It  nas  been  observed,  that  a  gallon  of  air  will  become  unnt 
for  respiration  in  a  little  more  than  a  minute,  and  that  a  man  cannot -live 
more  toan  an  hour  in  five  cubic  feet  of  air;  and  that  in  calculations  for 
the  arrangement  of  an  hospital,  each  individual  should  be  allowed  a 
space  of  600  cubic  feet,  below  which  it  will  be  found  impossible  to 
maintain,  for  any  considerable  time,  the  requisite  purity  of  the  air;(9) 
(but  it  seems  now  agreed,  that  by  far  the  most  important  change  wluch 
the  blood  experiences  bj  respiration,  at  least  so  far  as  quantity  of  effect 
is  concerned,  consists  in  the  removal  of  a  portion  of  Ua  carbon,(J)  and 
which  removal  is  greatly  increased  in  eacn  expiration  in  the  state  of 
acute  fever.)  (u) 

Dr.  Bostock  thus  states  the  result  of  the  various  experiments  and 
opinions;  Jirat,  air  which  has  been  respired,  loses  a  part  of  its  oxygen, 
the  quantity  varies  considerably,  not  only  in  the  different  kinds  oi  ani- 
mals of  the  same  species,  but  even  in  the  same  animal  at  different  times, 
according  to  the  operation  of  certain  external  agents,  and  of  certain  states 
of  the  constitution  and  functions.  Upon  an  average,  he  concludes,  that 
we  may  assume  that  a  man,  under  ordinary  circumstances,  consumes 
about  45,000  cubic  inches,  or  nearly  15,500  grains  of  oxygen,  in  twenty- 
four  hours;  secondly,  a  quantity  of  carbonic  acid  i%  produced,  the  amount 
of  which  varies  very  much  according  to  circumstances,  both  external  and 
internal;  its  quantity  depends,  to  a  certain  extent,  upon  the  quantity  of 
oxysen  consumed.  In  consequence  of  the  variations  which  take  place 
in  the  amount  of  the  carbonic  acid  produced,  it  appears  almost  impossi- 
ble to  fix  upon  any  number  which  may  indicate  me  avera^  quantity; 
but  it  may  be  statdi  to  be  somewhere  about  40,000  cubic  inches  m 
twenty-four  hours. 

With  respect  to  the  cause  of  the  change  in  the  colour  of  the  blood  in  Cause  of 
tiie  lungs,  tnat  also  is  disputed,  and  seems  doubtful,  some  attribute  it  to  change  in 
the  supply  of  oxygen,  penetrating  from  the  air  cells  into  the  thin  sides  of  colour, 
the  blood  vessels;  others  to  the  escape,  by  the  same  means,  of  carbon 

(m)  1  Good,  352;  as  to' the  quantity  of  Blum.  136,  137;  Jackson,  Princ.  Med. 

carbonic  acid   in   the  frame,   see   Bl.  427. 
Blum.  35.  (r)    See   the   advice    g^ven   to   the 

(n)  0(va-  is  the  Greek  term  for  acid,  parties  in  the  Black  Hole  at  Calcutta;  to 

Turner,  EL  Chem.  140;  and  the  lungs  keep   exceedingly   quiet,  so  as  not  to 

are  the  organs   for  the   oxygenation  of  waste  the  distressingly  snudl  compass  of 

the  blood.  atmospheric  air,  2  Par.  &  Fonb.  49  to  55^ 

M  But  like  many  other  poisons,  it  stating  the  case  t)f  the  Black  Hole  at  Cal* 

maybe  usefully  taken  as  a  medicine  in  cutta. 

some  cases,   especially  in   combination        (,)  Ante,  16, 17;  2  Boat.  65,  note,  and 

with  odier   particles;  3    Good,  225;  2  authorities  there  cited. 
BoBL  113  to  121;  2  Dungl.  Phy.  109.  ...  „  p.  ^^ .    on 

(p)  2  DungL  Fhy.  86:  (0  2  Boat  65  to  98. 

Kq)  See  further,  2  Boat  49  to  113;  £L        (ti)  2  Boat  72,  note. 
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CHAP.  IV.  from  fhe  caiNllaries  into  the  air  cells  of  the  langs,  and  carried  off  by  e<- 
8kt.  Ilk   piration;  otners  contend,  that  the  change  in  the  colour  is  bj  the  passaee 
RnnBA-  of  caloric  from  the  air  cells  into  the  blood  yes8els.(x)  But  all,  as  already 
""'•      observed,  agree  that  the  colour  is  changed  in  the  lungs,  and  that  all  the 
perfection  <S' the  salubrious  qualities  of  the  blood  are  thert  acquired,  and 
thrice  passed  through  the  pulmonary  vtinn  into  the  Itft  auncle  of  the 
heart,  and  that  if  the  alternate  actions  of  inspiration  and  expiration  be  sus- 
pended, life  must  cease.    Some  are  of  opimon,  that  the  small  proportion 
of  iron  in  the  globules  of  the  blood,  being  exposed  to  the  atmospheric  air 
in  the  lungs,  occasions  the  red  colouc.(y) 

Bammiiy  Dr.  Bostock  thus  states,  under  the  mnt  following  htadn^  the  results 
of  the  aere-  of  the  different  experiments  and  opinions  in  tht  changes  which  the  blood 
nldtr^ef-  undergoe»  by  respiration^  but  admits,  that  information  upon  this  subject 
'^ntion'on  ^*  ^  *  ^^^^  imperfect  8tate.(z)  The  blood,  when  it  leaves  the  nriit 
SL  blood.  ^^^  ^^  ^^  heart,  is  of  a  purple  colour;  during  its  passage  through  me 
lungs,  it  is  converted  into  a  bright  scarlet:  and  that  it  afterwards  again 
acquires  the  purple  colour  when  it  arrives  at  the  venous  part  of  the  cir- 
culation: 2,  this  chan^,  from  purple  to  scarlet,  is  effected  by  the  oxy- 
een  of  the  atmosphenc  air,  which  is  received  into  the  vesicles  of  the 
lungs:  3,  the  same  change  of  colour  may  be  produced  upon  the  crassa- 
mentum  or  coagulum  of  the  blood,  out  of  the  vessels,  by  exposing  it  to 
atmospheric  air,  or  still  more  to  oxygen,  while,  on  the  contrary,  scarlet 
blood  IS  rendered  purple  by  exposure  to  hydrogen,  nitrogen,  or  carbonic 
acid:  4,  the  blood,  in  passing  throu^  the  lunss,  discha^s  a  Quantity 
of  carbon,  which  is  expired,  m  combination  witn  oxygen,  under  Ine  form 
of  carbonic  acid  ^:  5,  a  quantity  of  aqueous  vapour  is  discharged  from 
the  lungs,  but  this  is  rather  to  be  considered  as  the  result  of  secretion 
or  transudation  than  as  a  proper  effect  of  respiration:  6,  the  blood,  in 
passing  through  the  lungs,  absorbs  a  portion  of  oxygen,  and  this  appears 
to  be  more  than  what  is  necessary  for  the  formation  of  the  carbonic  acid 
which  is  discharged:  7,  it  is  probable  that  the  blood,  as  it  passes  through 
the  lungs,  both  absorbs  and  exhales  nitrogen,  the  proportions  which  these 
operations  bear  to  each  other  being  very  variable,  and  depending  upon 
certain  states  of  the  system,  or  upon  the  operation  of  external  agents: 
8,  it  appears,  upon  the  whole,  probable  that  the  atmospheric  air  is  ab- 
sorbea  oy  the  blood  in  the  whole  substance,  and  that  certain  proportions 
of  each  of  its  ingredients  are  discharged  or  retained  according  to  the  de- 
mands of  the  system:  9,  we  have  no  proof  that  hydrosen  is  discharged 
from  the  blood :(a^  to  these  may  be  added,  10,  the  production  and  con- 
tinuance, during  life,  of  animal  heat,  so  much  exceeding  the  external 
temperature.(6) 

Quantity  of  It  should  seem  that  as  regards  the  quantity  of  natural  air  and  proportion 
surround-  of  oxygen  therein  essential  tor  the  support  of  life,  much  depends  on  the  tem- 
ing  natural  perature  of  the  animal,  and  that  animals  enclosed  in  a  given  portion  of  air, 
^^ilfe.  ^^^^  before  the  consumption  of  the  whole  of  the  oxygen,  and  that  the  fa- 
/^\  tal  effect  in  this  case  depends  not  so  much  upon  the  absence  of  oxygen  as 

upon  the  presence  of  the  carbonic  acid,  which  is  substituted  in  its  prace.(d) 

(x)  1  Good,  358  to  361;  El.  Blum.  133{        (b)  Id.  192;  3  Id.  326;  and  Dr.  Wil- 

2  Boot.  112.  liam's  Experimenta  and  Obaenrations  on 
(y)lBost.363to375;2id.lll,note8;  Respintion,  vol.  ii.;  EcHn.  Med.  Chir. 

3  kL  317  to  320;  Bhodg  2  DungL  Phy.  Trans.  92;  and  poet,  112. 

99,  &c.  (e)  2  Boat  62;  2  Dungl.  Phy.  85. 

(z)  2  Boat.  112,  113;  3  id.  320  to  329.        (d)  See  experiments,  2  Boat.  53,  54; 
(a)  2  Boat  112, 113.  for  instance,  ir  a  man  continue  confined 
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It  has  been  observed  that  a  gallon  of  air  will  become  unfit  for  respiration  chap.iv. 
in  a  little  more  than  a  minute,  and  that  in  an  arrangement  for  an  hospital   8>ot*  U* 
each  individual  should  be  allowed  a  space  of  600  cubic  feet  (which  we  R"**™^ 
maj  remember  is,  according  to  Dr.  Bostock's  opinion,  about  the  consump-  — liS!! — 
tion  of  air  by  each  individual  in  twenty-four  hours,)  below  which  it  will  be 
found  impossible  to  maintain  the  requisite  purity  of  the  air.^«)    Hence 
the  danger  of  sleeping  in  very  small  rooms,  or  remaining  long  m  crowded 
theatres,  especially  when  the  apertures  of  fresh  air  are  iimited.(/) 

If  respiration  be  suspended,  the  blood  loses  the  renovation  of  those  qua-  Conte- 
lities  which  are  essential  to  the  preservation  of  life.(g)    lliis  is  the  cause  quences  of 
of  death  by  drowning,  and  not  the  suffusion  of  water  into  the  lung8;(A)  «Mpcn»o'* 
for  the  brain  in  that  case  suffers  from  the  influx  of  the  dark-coloured  ve-  SL^'^"*' 
nous  blood,  instead  of  the  ordinary  renovated  blood;(t)  and  from  which 
cause  death  will  sometimes  ensue,  tnough  the  respiratory  organs  are  after- 
wards restored  to  action.fA:)    Hence  there  are  nuiny  gases  and  other  aerial 
poisons,  the  inspiration  of  which  occasions  death,  some  of  them  act  nmply 
oy  exduding  the  due  quantity  of  oxygen,  while  others  exert  an  absolutely 
deleterious  action,  in  consequence  of  the  specific  powers  which  they  pos- 
se88.(/)    Oxygen  is  the  only  principle  which  is  capable  of  producing  the 
necessary  clianges  in  the  blood  during  its  transmission  through  the  lungs, 
and  accordingly,  whenever  atmospheric  air  is  deprived  of  this  principle,  it 
is  no  longer  capable  of  supporting  life.(m)    Hence  the  necessity  for  en- 
deavouring to  reside  in  pure  atmosphere,  and  to  avoid  confinement  in 
too  small  a  room,  excluding  a  change  of  atmospheric  air,  and  of  perfect 
quiet  and  quiescence  of  hodj  if  so  confined.(n) 

The  effect  of  oxygen  is  also  demonstrated  by  its  having  been  established 
by  Mr.  Brodie,  that,  in  some  cases  of  asphyxia  (suspended  animation,) 
if  oxysen  be  injected  into  the  lungs  throu^  a  nostnl,  as  hereafter  ex- 
plained, natural  respiration  being  thereby  excited,  life  may  be  restored.(o) 
In  some  diseases  and  affections,  oxygen  eaa  and  hydroeen  gas  may  be  use- 
fully administered  as  medicine.( /?;  We  shall,  hereafter,  inquire,  when, 
in  cases  of  suspended  animation,  the .  reaction  of  the  heart  may  be  ex- 
cited by  inflating  the  lungs  with  proper  atmospheric  air.(^) 

It  has  been  sugsested,  that,  as  the  par  vagum  and  ffreat  sympathetic  The  direct 
nerves  nass  throu^  the  diaphragm,  the  nervous  Junctiona  were  materi-  effects  of 
ally  innnenced  by  the  contraction  in  respiration;  but  Dr.  Bostock  thinks  "^^P^^^ion. 
there  is  no  foundation  for  that  supposition,(r)  though  he  considers  that  the 
pressure  of  the  diaphragm,  when  contracting  pending  inspiration,  may 
influence  the  ^1-biadder  to  evacuate  its  contents;  for,  as  it  has  no  mus- 
cular fibres,  it  has  no  means  of  effecting  such  evacuation,  except  what  is 
derived  from  external  ]»'essure.(«)    Dr.  Bostdtk  also  considers  it  not  im- 
probable that  the  compression  occasioned  by  respiration  and  the  alter- 
nate motion  to  which  the  viscera  of  the  abdomen  are  thereby  subjected, 
may  have  the  effect  of  propelling  the  chyk  along  the  lacteals,  and  the 

in  too  BouJl  a  spftce,  he  not  only  consumes  135;  2  Best  98  to  113,  and  the  notes;  3 

too  great  a  quantity  of  the  oxygen  there-  Boat  141  to  145. 

in,  but  exhales  a  hrge  quantity  of  carfoo-  (k)  2  Paris  &  Fonb.  37. 

nicacid,  which  becoming  intermixed  witli  (I)  See  post,  as  to  Poiwns  aSiriaL 

the  residue  of  the  unconsumed  atmosphe-  (m)  2  Paris  &  Fonb.  49;  Amer.  Cyclop. 

fie  ur,  at  length  destroys  life.  Prac  Med.  tit  Asphyxia. 

(«)  Ante,  16;  2   Bost  65;  note,  and  (n)  2  Paris  &  Fonb.  49  to  SS, 

Med.  Chir.  Trans,  vol.  vi.  p.  115.  (o)  2  Par.  &  Fonb.  35  to  37. 

^/)J^^  ^b^'  ^  n.  (P)  3  Good,  225. 

6)  2  Paris  &  Fonb.  35.  7^:  ^^ZTZa  o  n^  at       4 

(X)2Bo.t24;seefurtherpost,asto  (^)  ?«*.  and  2  Bost.  43,  note. 

Drowning  and  its  consequences.  W  2  BosL  46. 

(t)  2 Paris  &  Fonb.35  to37i£LBiiun.  (a)  Id.  4Si  aed guaare. 
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CHAP.  IV.  thoracic  duct,  but  he  conddere  diat  these  effects  are  less  powerful  dian 

SicT.  n.    formerly  8uppo8ed.(/) 
RBsnBi.- 

'"^^'         Durine  inspiration  it  is  established,  that  the  vena  cava  is  considerably 

Contri-       increased  in  size,  and  a  partial  vacuum  occasioned,  and  the  expansion 

botes  to  ^    ^f  ^^  chest,  thus  attracts  the  blood,  and  causes  it  to  fill  the  great  veins, 

lationT^'   and,  consequently,  respiration  directly  assists  the  due  circulation  of  the 

blood.(u) 

Section  III- — ^The  more  remote  Functions  and  CoNSEquENCEs  of 

Respiration. 

The  more      It  appears  to  be  agreed  amongst  physiol<^sts  that  respiration,  besides 

remoie  ef-  its  immediate  and  direct  effects,  whicn  we  have  considered,  has  also  se- 
JedBo/i 


ducinic  tion$  5,  in  the  formation  of  the  voice,  and  the  various  sounds  emitted 
continued  from  the  larynx;  and  6thly,  in  the  mechanical  operations  depending 
^^  Of  upon  the  motion  of  the  thorax,  or  upon  its  connexion  with  the  contigu- 
warmth?  2,  Q^g  viscera.  To  these  Soemmering  adds,  that  respiration  enables  us 
w^Se*"^'  ^  c^tercise  the  sense  of  9meU,  and  the  infant  to  8uck.{x) 

comtroiBt^  __ 

Uty^  and         First,  As  respects  animal  heat  and  temperature.  Dr.  Bostock  ob- 

sevend  serves,  that  the  just  conclusion  from  the  examination  of  the  various  ex- 
other  ef-  periments  and  opinions  u|X)n  the  subject  is,  that  animal  heat  is  the  im- 
^^^^tedL*  °*®*^^^^  effect  of  respiration,  and  tnat  the  lungs  are  the  apparatus  by 
"**'*  which  the  heat  of  the  system  is  evolved,  and  its  temperature  r^ulatea; 

Pin^  Bes-  ^^^  ^^^  ^^^  ^^  accomplished  by  the  discharge  of  caroon  and  water,  the 
pttation     fiT9t  (the  heatj  depending  upon  a  chemical  combination  of  the  oxygen 
produces    of  the  atmospnere,  with  a  portion  of  carbonaceous  matter  derived  from 
and  conti-   the  blood,  during  which  combination  combustion  takes  place,  or  at  least 
""**  ^  w/  c^'J^n^^'^ces,  and  hecU  is  necessarily  extricated,  (or,  in  vuljear  lan^age, 
S«/^d    ^^^^^f)  ^®  second,  (the  cooling,)  from  the  abstraction  of  a  portion  of 
regulates    ^^  ^^^  ^^^  extricated  in  consequence  of  the  evaporation  of  water 
the  tempe-  from  the  surface  of  the  pulmonary  cavities;  and  that  hence  we  obtain 
rature.(jf)  the  following  answers  to  two  most  important  questions,  namely, /ira/,  by 
what  means  is  the  uniformity  of  the  temperature  preserved  under  diffe- 
rent circumstances;  and  secondly,  how  is  the  body  cooled  when  etposed 
to  temperatures  hi^er  than  itself;  namely,  with  respect  to  the  first,  it  is 
probable  that  there  is  a  provision  in  the  lungs,  by  means  of  the, combina- 
tion of  carbon  and  oxygen,  for  the  production  of  the  greatest  quantity  of 
caloric  that  can  at  any  time  be  required  for  the  wants  of  the  system;  but 
that  when  a  less  evolution  of  heat  is  necessary,  this  is  pardy  effected  by 
a  diminution  in  the  quantity  of  oxygen  and  carbon  combined,  but  that  it 
is  principally  brought  about  by  the  absorption  of  heat  in  consequence  of 
the  evaporation  of  water,  a  process  which  is  probably  at  all  times  going 
forwaras,  but  which  is  increased  at  high  temperatures,  and  so  far  in  pro- 
portion to  the  temperature,  that  within  certain  limits,  it  can  prevent  the 
undue  accumulation,  or  cai'ry  off  the  excess  of  caloric,  and  prevent  the 
body  from  acquiring  a  temperature  beyond  that  which  is  natural  to  it.(z) 

(t)  Id.  48.  b  here  used  in  a  different  sense  to  Tbrn- 

(tt)  3  Best  315.  peramenta,  which  we  have  seen  constant- 

(x)  2  Bost.  126,   note;  Soemmering  ly  and  at  all  /tmesvaiyin  different  indi- 

Corp.  Hum.  Fab.  torn.  6,  ss.  72.  viduals,  and  which  we  have  already  short- 

(y)  As  to  JSnitnal  htatf  see  2  Dun^.  ly  conadered,  ante,  49,  50. 

Phy.  190  to  194}  the  word  Ihmperature  (z)  See  Dr.  Williams's  ExperimenU 
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The  heat  created  and  extricated  in  the  lungs  in  the  course  of  the  cir-  chap.  iv. 
calation  through  the  heart,  and  the  arteries  and  veins  supports  the  tern-  S^ct.  UL 
peratare  of  the  systemj(a)  and  the  result  of  the  most  modem  experi-   J^*"*^- 
ments  establish  that  "  animal  heat  is  the  result  of  chemical  chants  — "**''.■ 
proceeding  in  the  body,  and  resulting  from  the  functions  of  respiration 
and  secretion,  and  a  dfue  performance  of  which  functions  in  that  respect 
is  requisite  for  the  healthy  and  uniform  preservation  of  animal  tempera-    . 
ture,"(^) 

Tlie  human  temperature  is  less  than  that  of  birds  and  of  viviparous  qua-  Tliie  ondu 
drupeds,  and  averages  about  96,  97  or  98  degrees  f  though  the  extreme  va-  "wy  teiu- 
riations  run  from  87  to  108,)  whilst  that  of  birds  is  from  107  to  108,  and.P«™^V^^ 
that  of  quadrupeds  100  or  101. (c)  The  surrounding  atmosphere  is  fre- ^"*'*""^ 
quentlj  at  the  same  time  40,  50,  or  even  a  greater  number  ^-of  degrees 
colder  than  the  human  temperature,  so  that  the  heat  must  be  rapidly  ab- 
stracted from  it$  but  it  possesses  the  power  of  continually  supplying  the 
loss  thus  occasioned,  by  the  oxygen  ol  the  fresh  atmosphere  which  is  in- 
spired, combining  with  a  portion  of  carbonaceous  matter  derived  from  the 
blood,  and  thereby  necessarily  producing  heat  in  th^  manner  just  explained; 
and  besides  this  power  of  generating  hecU,  a  similar  power  of  producing 
cold  also  (as  we  nave  just  seen)  exists.(f/)  The  differences  to  which  the 
human  temperature  is  subject  in  different  persons  depend  upon  age,  eon" 
stitution,  and  temperaments.  It  is  best  ascertained  by  placing  the  ther- 
mometer in  the  arm-|)it.  The  temperature  in  infancy  (excepting  in  a 
newly  born  child,  whjch  is  said  to  l)e  higher,)  (c)  is,  upon  the  average, 
about  94^  degrees;  and  in  infants,  as  well  as  adults,  it  gradually  in- 
creases during  the  spring,  and  declines  during  the  autumn.  In  acute  fe- 
ver it  is  not  increased  so  much  as  sensation  would  induce  us  to  suppose^ 
but  it  may  be  raised  to  X07  degrees,  and  in  local  inflamm^Ltion.  it  has 
sometimes  been  104  degrees.  Ihe  same  temperature  is  in  health  gene- 
rally preserved  alike  and  at  the  same  degree  in  the  same  individual  with- 
out regard  to  the  degree  of  external  heat  or  cold  to  which  the  body  is  ex- 
posed, and  the  blood,  and  the  internal  parts  in  general,  at  all  times,  indi- 
cate nearly  the  same  degree  of  heat.  But  this  is  not  so  regular  when  the 
heat  of  the  atmosphere  approaches  that  of  the  human  frame,  as  in  the  casa 
of  extreme  cold.(/}  It  has  been  supposed  that  man  could  not  exist  in  a 
temperature  greater  than  his  own;  but  instances  of  habit  enabling  per-» 
sons  to  endure  a  temperature  as  high  as  220,  S24,  260,  or  £70  Fahren* 
heit,  for  twelve  minutes,  have  been  established,  tliough  occasioning,  eveii 
when  naked,  a  profuse  perspiration.(§') 

Sdly.  Due  and  regular  respiration  occasions  the  successive  contraction  Sdly.  mm 
of  the  heart  by  the  renovated  blood  flowing  into  the  coronary  arteries  ren»te  «^ 


festal 


and  Observations  on  Respiration,  Edin.  warm  bath,  it  is,  therefore,  usual  to  have 

Med.  Chir.  Trans.  92;  2  Boat.  192  to  246;  the  water  at,  or  rather  above  blood  heat 

3  Boat  326,  and  references,  post,  note,  (as  it  is  termed,  usually  about  the  ordinap 

But  see  the  qualification  in  Dr.  Stevens  ry  human  temperature,  namely,  96  to  9& 

on  Blood,  and  Dr.  Turner,  EI.  Chemistry,  degrees,  whibt  the  atmosphere  is  much 

(a)  2  Boat  203,  Crawford's  opinion.  colder,)  in  order  not  to  repress  the  cuta« 

(6)  Dr.  Williams  on  Respiration,  Edin.  neous  circulation,  and  thereby  drive  the 

lleid.  Chir.  Trans.  2  vol.  92, 105)  3  Bost.  blood  to  internal  organs,  and  agmvate 

326,  where  also  it  is  oiaintained  that  *'ar'  inflammation  by  stopping  the  evnlenta 

tifidal  Tftpirationf  when  properly  con-  of  the  skin.    Cold  produces  cpntractilitjy 

ducted,  prevents  the  abstraction  of  heat,  in  the  arteries, 
which  would  otherwise  take  place,  while        ,(^)  ^  ^^^'  ^^^  t<>  ^^5. 
in  some  cases  the  temperature  would  be        (e)  Id.  224,  note«  2  DungL  Fhy;i8i2. 
sensibly  increased  by  the  process.  (/)  Id.  230,  231 . 

Cc)  2  BoBt,  192  to  195.    In  taking  a        (i)  Id  229  to  246?  2  Dungl  Phy.  t79* 
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€BAP.  XV.  of  the  heart  and  maBcle8.(A)    This  is,  however,  merely  efiected  by  ibe 

SscT.  m.  change  of  the  bhod  whilst  passing  through  the  lungs  by  the  operation  of 

SitpiBA-  respiration  firom  the  dark  venous  state  to  the  arteriahzed  scarlet  state, 

"^^'  and  from  the  invigorating  effect  of  the  latter  on  the  heart  and  arterie8.(i) 

respiration  If  this  operation  and  effect  upon  the  blood  be  stopped,  the  blood  passes 

upon  the  for  a  time  in  its  venous  state,  instead  of  an  ailerialized  renovated  state^ 

eoHTBAc-  jjj^  u^g  coronary  arteries  and  left  ventricle  of  the  heart,  and  having  no 

^e^hinrt  c^^i^tractile  power,  the  circulation  soon  cease8.(i)    Cuvier  observes,  that, 

and  blood  ^  respiration  separates  carbon  and  hydrogen  from  the  blood,  it  will  leave 

remtL,  in  it  a  greater  proportion  of  nitrogen,  and  that  as  respiration  maintains 

and  mm-  the  contractility  oT  the  svstem,  it  is  probable  that  it  does  so  by  leaving^ 

^1^  a  ^ater  proportion  of  that  body  (nitrogen,)  in  which  alone  contractility 

reude8.(ibj 

3dly.  Re-       Sdly.  It  is  now  an  established  opinion  that  one  of  the  more  remote  ef- 
mote  effect  fects  of  respiration  is  to  prevent  the  decomposition  of  the  blood,  and 
of  rapiim-  eventually  tnat  of  the  body  at  large.    Of  all  the  constituents  of  the  body,, 
n^^^  the  blood,  and  more  especially  its  red  globules,  appears  to  be  the  part 
^Ssm^osC  ^^^^  ^^  TXio%t  subject  to  decomposition,  and  it  is  accordingly  on  this  tiiat 
iwn3['  ^  ^  ^9  conceived  more  immediately  to  act  in  the  process  of  respiration^ 
the  blood,   and  the  first  step  in  the  spontaneous  decomposition  of  animal  matter  con- 
and  even*    sists  in  the  loss  of  a  portion  of  its  carbon,  which  unites  with  the  oxygen 
^|^1|3^     of  the  atmosphere,  and  forms  carbonic  acid,  as  is  the  case  with  the  air 
tne  body,    j^  ^jj^  i^jngg.    Hence,  it  seems,  that  the  cause  which  more  immediately 
operates  in  preventing  the  decomposition  of  the  living  body,  so  far,  at 
least,  as  the  chemical  nature  of  the  substances  is  concerned,  consists  m 
the  abstraction  of  a  part  of  the  carix>n  of  the  blood,  and  that  if  these  par- 
ticles were  not  removed  from  it  in  the  same  proportion  in  which  they  are 
deposited,  fhey  would  produce  a  tendency  to  decomposition,  which  would 
terminato  in  complete  disorgani2Lation.(/)    To  this  may  be  added  the  ef- 
fect of  respiration  upon  circulation  in  preventing  ^^agTia/ion,  and  the  per- 
petual change  of  new  for  old  and  effete  materials,  and  the  discharge  or 
removal  of  uie  latter,  partly  by  expiration  of  superfluous  carbon  and  va- 
pour, or  water  from  the  lungs,  andf  partiv  by  various  secretions  and  c;il- 
cretions,  all  of  which  are  effects  which  depend  upon  the  united  agency 
of  both  chemical,  mechanical,  and  vital  actions,  wnich  are  to  be  account- 
ed for  and  identified,  and  are  not,  as  has  been  supposed,  to  be  attributed 
to  an  unknown  and  inexplicable,  independent  material  agent  termed  the 
vital  prin€iple.(ni) 

4thly.  Re-      4tfaly.  It  has  been  supposed,  that  respiration  materially  assists  in  the 

mote  effect  process  of  assimilation,  namely,  that  the  Crassamentom  of  the  blood  is^ 

"J^JJ^      immediately  produced  from  the  chyle  which  enters  the  vessels  just  before 

SSSSaBb  ^^  blood  is  exposed  to  the  action  of  the  air  in  the  lun^,  and  that  the 

conversion  of  cnyle  into  fibrin  is  one  important  office  which  is  served  by 

the  lungs.    But  I)r.  Bostock  inclines  to  think  that  such  change  is  rather 

attributable  to  secretion  than  to  respiration.(n)   He  admits,  however,  that 

the  removal  of  carbon  from  the  blood  during  its  passage  through  the  lungs, 

will  tend  to  bring  it  into  that  condition  wnich  fits  it  for  the  purpose  of 

repairing  the  necessary  waste  of  the  body,  and  maintaining  the  various 

functions  in  their  perfect  state,  (n) 

[h)  Jackson,  Prin.  Med.  424.  stating  the  result  of  Dr.  Vl^illtams's  ezpe- 

\t)  2  Boat  98  to  113.  riments  and  observations,  from  2  Edin.. 

[i)  Cuvier,  Lemons,  torn.  1,  p.  91,  92$  Med.  Chir.  Trans.  116{  Jack.  Prin.  Med» 

tee  also  Toung-,  Lect.  yol.  1,  p.  739,  and  437. 
ether  authorities;  2  Dungl.  Phy.  105.  (m)  2  Bost.  125  to  152. 

(0  2  Boft  125  to  128{  3  Bost*  336^       (n)  Id.  153, 154. 
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5thl J.  It  may  here  be  proper  to  mention  some  other  effects  produced  CHAr.  nr. 
In  part  by  respiration,  besides  speech,  voice,  and  singing,  already  consi-   8»or.  lU. 
dcred.    Some  to  a  certain  degree  instinctive,  bein^  mrecdy  subservient  ^■•w■^• 
to  some  useful  purpose  in  the  animal  economy,  imle  they  are  more  or    .T'^'* .  ■ 
less  independent  of  the  will,  such  as  sneezing  and  coughing.    There   ^^  j!. 
are  others,  on  the  contrary,  which  are  entirely  under  the  control  of  the  ^  ^^ 
willf  depending  upon  the  contraction  of  the  diaphragm,  or  the  muscles  besides 
of  the  chest,  whicti  we  call  into  action,  and  regulate  at  pleasure,  like  speech, 
other  voluntary  actions,  such  as  sucking  and  straining.    Some  of  these  voice,  and 
actions  may  bie  regarded  as  modifications  of  the  voice,  being  characte-  f*"(r|i>& 
rized  by  distinctive  sounds  essentially  connected  with  their  final  cause,  *^"r"'  *• 
as  laugluns  and  weeping.    The  mechanical  actions  connected  with  res-  JSn.**^ 
piration,  wnich  are  enumerated  by  Haller  and  Soemmerinj^,  are  sighing, 
yawning  or  gaping,  sucking,  panting,  straining,   coughmg,   sneezing, 
laughins,  weeping  or  crying,  hiccup,  and  vomiUng.(o)    To  which  may 
be  added,  groaning,  snonng,  belchiag.(  j?) 

•^g^i^^g  consists  in  a  long,  full,  deep,  and  protracted  inspiration,  by  Sighinif 
which  the  cavity  of  the  chest  is  considerably  augmented.     Its  final  cause  f^  gw^a- 
appears  to  be  to  promote  the  passage  of  the  blood  throush  the  pulmonary  ^^* 
vessels,  and  to  enable  the  air  to  act  more  fully  upon  it^^)     In  deep  dis- 
tress, sighing  is  sometimes  followed  by  groaning,  which  is  a  sound  usually 
littered  in  an  expiration  after  the  above-mentioned  deep  in8piration,(r) 
and  to  which  may  be  added  the  habitual  noise  made  by  paviours  after 
they  have  struck  the  paving- stone,  and  which  they  contend  prevents  any 
injurious  effects  from  strong  expiration*    Sighing  and  straining  are  con- 
sidered as  completely  voluntary,  and  in  these,  certain  muscles  are  thrown 
into  contraction  in  order  to  accomplish  some  purpose  from  a  previous 
knowled^  of  their  effects.  («) 

Yawmng  also  consists  in  a  full,  slow,  and  lon^  inspiration,  but  it  differs  Tawning 
from  sighing  in  being  followed  by  a  slow  and  full  expiration;(/)  it  is  also  and  gip- 
attend^  by  an  involuntary  opening  of  the  jaws,  by  which  the  air  has  a  i*>ir* 
more  free  admission  to  all  parts  of  the  chest,  rushing  into  the  open  fauces 
and  the  Eustachian  tubes.  This  is  considered  as  nearest  in  relation  to 
sighing,  though  certainly  the  mental  sensation  is  quite  different.  It  is 
occasioned  by  the  blood  passing  through  the  lungs  too  slowly,  as  wlien  the 
pressure  of  uie  air  on  tne  body  is  diminished,  as  upon  very  hidi  moun- 
tains. The  difference  between  yawning  and  gaping  appears  to  oe  rather 
in  the  extent  of  the  operation,  yawninglieing  a  aeeper  and  longer  inspira- 
tion and  expiration,  with  very  extended  jaws,  attended  sometimes  with 
noise,  whilst  in  ^ping  the  jaws  are  not  so  much  extended,  nor  is  it  at- 
tended with  noise,  and  it  resembles  a  suppressed  or  controlled  yawn. 
A  peculiar  feature  of  ^ping  is  the  propensity  it  excites  in  others  perceiv- 
ing it  also  to  gape;  ansing,  as  some  su^st,  from  the  recollection  of  the 
pleasure  it  proauced.(ti)  But  Dr.  Eltiotson  denies  the  latter,  and  as- 
serts that  ^pin^  occurs  chiefly  during  fatigue  or  hunger,  when  we  are 
but  half  awake,  either  before  or  after  sleep,  and  in  ague  and  hystcria,(a:J 

In  sucking,  the  lips  are  closely  applied  to  the  vessefcontaining  the  fluid,  Sucking, 
and  by  making  an  inspiration  we  increase  the  capacity  of  the  chest,  and 
the  air  in  the  mouth  and  f;iuccs  thus  becomes  rarefied,  and  the  pressure 
of  the  atmosphere  causes  a  portion  of  the  fluid  to  enter  the  mouth.(y) 

(o)  Id.  172;  2  Dungl.  Pliy.  89  to  94.  (q)  2  Host.  172;  2  Dongl.  Phy.  91. 

(p)  Groaning  is  the  result  of  the  «im-  (r).  El.  Blum.  144. 

pk  production  of  a  vocal  sound,  but  con-  (a)  2  Host.  38. 

tinucd.     Gaping   is  yawning,  presently  (t)  Id.  172;  2  Dunrl.  Phy.  91. 

considered.     Snoring  is  a  vtbratoiy  ac-  (u)  £1.  Blum.  143,  144;  Hallcr,  El. 

tion  of  the  soft  palate.    Belcliing  is  mere-  Phys.  Book  8,  sec.  4,  p.  3(^  40. 

ly  vomiting,  but  air  simply,  and  not  the  (x)  EL  Blum.  152. 

contents  of  tlie  stomach.  (y)  2  Best.  173.    But  notwithstanding 
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CHAP.  IT.    ^  Pwiting  consistii  in  a  succession  of  alternate  quick  and  short  inspira^ 

^wrr.  III.  tions  and  expirations;  and  thus  produces  a  more  frequent  renewal  of  the 

RsspiRA.  j^jj.  jjj  ^^  lungs,  in  cases  where  the  circulation  is  unusually  rapid,  or 

— — - — ■ —  where,  from  some  obstruction  in  the  chest,  we  require  a  more  thai!  ordi- 

Panting.     nary  rapid  supply  of  fresh  air,(2:)  as  when  the  circulation  has  been  «ud- 

denly  increased  oy  exercise. 
Stmhiiny.       In  strnining,  the  operation  commences  by  a  full  inspiration  and  reten- 
tion of  the*  air  in  the  chest,  while  at  the  same  time  the  abdominal  muscles 
are  contracted,  and  not  only  are  the  viscera  of  the  abdomen  compressed, 
and  incidentally  their  contents,  but  also  the  flow  of  the  blood  is  retarded, 
and  has  a  tendency  to  accumulate  in  the  venous  part  of  the  circulation. 
The  act  of  straining  enables  us  to  exercise  the  greatest  degree  of  muscular 
power,  because  the  trunk  becomes  firmly  fixed,  and  serves  as  the  point 
m  which  the  actions  of  all  the  muscles  are  centred«(a) 
Coaghing.      Coughing  is  a  quick,  violent,  and  sonorous  expiration,  following  a  deep 
W  inspiration,  and  just  before  the  expiration  the  glottis  contracts.(c;    It  i^ 

produced  by  a  quick  and  forcible  action  of  the  diaphragm,  by  which  a 
fku^  quantity  of  air  is  received  into  the  chest:  this,  by  a  powerful  and 
rapid  contraction  of  the  abdominal  muscles,  is.  propelled  through  the  tra- 
chea with  considerable  force,  and  in  this  way  dislodges  mucus  or  any 
other  extraneous  substance  which  irritates  the  part,  w  hen'  the  irritation 
is  considerable,  it  is  involuntary,  although  in  other  cases  it  is  under  the 
control  of  the  will.(J) 
Wheesiag.  By  wheezing  is  understood  that  sound  which  is  occasioned  by  the  par- 
<0  tial  obstruction  of  air  in  the  bronchial  tubes,  by  a  mucus  of  purulent  se- 

eretionr.(e) 
fineesing.       Sneezmg  is  generally  the  consequence  of  an  irritation  of  the  mucous 
(f)  or  Schneiderian  membrane  of  the  nostrils.  It  is  a  violent  and  almost  con- 

vulsive expiration,  preceded  by  a  short  and  violent  inspiration.(£')  The 
chest  is  here  thrown  into  a  state  of  extraordinary  action,  from  the  more 
4iuick  and  violent  contraction  of  the  diaphragm,  and  thB  operation  of 
Tarious  auxiliary  muscles,  and  is  considered  as  quite  independent  of  the 
t^iH.(A)  Sneezing  in  many  respects  resembles  coughing,  but  it  differs 
from  it  in  being  more  violent,  and  in  being  involuntary.  The  irritation 
is  applied  to  a  more  sensible  part;  the  inspiration  with  which  it  commences 
is  more  deep,  and  the  succeeding  expirations  are  more  violent,  and  are 
directed  through  the  cavities  of  the  nose.  The  final  cause  of  sneezing  is 
obviously  far  the  purpose  of  removing  an  irritation  fVom  these  passages, 
and  we  are  able  to  trace  the  nervous  communications  which  connect  the 
mucous  membrane  of  the  nose  with  the  muscles  that  are  concerned  in 
respiration;  but  there  is  still  some  difiicutty  in  explaining  the  physical 
causes  of  coughing  and  sneezing,  as  distinguished  from  each  other.(t) 
The  immediate  organ  of  smell  is  the  mucous  membrane  called  Schnei- 
■    -         ■  ■  -  ■  -  ,  -     ^ . 

the  high  authority  of  Dr.  B.  some  have  (b)  See,  as  to  coughs  and  their  treat* 

considered  the  explanation  of  '* sucking"  ment,  post  tit.  Diaeaaes. 

to  be  very  difierent,  and  that  sucking*  is  (e)  £1.  Bhim.  143$  1  Good,  397;  3 

totally  independent  of  respiration.    We  Dun^l.  Phy.  89. 

can  muk  in  air,  or  other  fluidi  and  expel  it  (<Q  2  Host.  173 ;  2  Dungl.  Phy.  89. 

equally  independendy  of  respiration.  Here  (?)  1  Good,  438. 

the  agents  are  the  sofl  palate,  tongue,  and  (/)  See  post^  tit.  SmelSngf  as  being 

cheeks.  The  soft  paUte  closes  the  mouth  part  of  the  nervous  system. 

behind,   the  lifM  are  closed,  and  the  (e)  2  Host  173.  3  Dungl.  Phy.  89. 

tongue  is  depressed  with  the  moveable  (A)  3  Boot.  37;  but  this  also  may  fre- 

floor  of  the  mouthi  thus,  to  prevent  a  va^  c(|iiently,  by  care,  be  anticipated  and  pre- 

cuum,  air  rushes  through  the  lips  or  teeth,  vented. 

lie.  &c.  (t)  2  Bost.  174;  id.  37;  Mr.  C.  Bell's 

(s)  2  BoBt.  173;  3  Dungl.  Phy.  93.  observations  in  Phil.  lYans.  for  1831,  pag« 

(a)  Id.  173;  3  Dungl.  Phy.  88.  3^8;  for  1833,  page  284^  287. 
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imuu  from  the  anatomist  who  first  accurately  described  it,  and  which  ohap.  iv. 

lines  the  internal  parts  of  the  nostrils  and  the  adjacent  bones;  and  this  ^^^^  IIL 

membrane  is  supplied  by  the  olfactory  nerves  from  the  first  pair,  and  '^■•"»*' 

which  are  considered  the  proper  agents  of  8meU,{k)  while  the  branches  ^^^' 


of  the  fifth  pair  serve  for  the  general  purposes  of  tne  nervous  influence 
or  sensation.  It  is  upon  these  latter  branches  that  the  irritation  is  pro* 
duced  which  excites  sneezing.(/] 

Laughing  is  produced  by  an  inspiration,  succeeded  by  a  succession  of  Ijughing* 
fihort,  and,  as  it  were,  abrupt  and  imperfect  expirations;  and  if  hearty, 
respiration  is  interrupted,  and  actual  pain  of  the  sides  and  diaphragm  is 
feitfm)  Although  it  may  be  produced  by  certain  bodily  sensations, 
yet  for  the  most  part  it  depends  upon  a  mental  emotion;  the  theory  of 
laughter,  or  the  connexion  which  tnere  is  between  the  action  and  the 
causes  which  excite  it,  is  somewhat  obscttre.(n) 

The  action  of  weefdng,  vulgarly  called  crying  or  sobbing,  is  very  si-  Weeping*, 
milar  to  that  of  laughing,  although  its  causes,  both  corporeiu  and  mental,  ciying,  or 
%ieyerj  dissimilar.  It  consists  of  an  inspiration,  which  is  succeeded  by  a  sobbing. 
Succession  of  imperfect  expirations.     Both  laughter  and  weeping  are 
supposed  by  many  physiologists  to  be  confined  to  the  human  species; 
but  it  has  been  observed,  that  we  may  perceive  approaches  to  tnem  in 
some  of  the  most  intelligent  and  sagacious  animalsw(o) 

Hiccup  is  a  sonorous,  very  short,  and  almost  convulsive  inspiration,  Hieoup. 
excited  ny  an  unusual  irritation  of  the  cardia  (the  upper  orifice  of  the 
stomachy  or  of  the  ^Uet  or  other  neighbouring  part«(/i)  This  irrita- 
tion occasions  a  quick  involuntary  convulsive  contraction  of  the  dia- 
^inigm,  occurring  at  intervals,  ana  affecting  the  respiration.f  p)  But  Dr. 
EUiotson  has  denied  that  hiccup  is  produced  by  irritation  ot  the  cardia 
more  than  of  any  other  part  of  the  stomach,  and  suggests,  that  after  the 
ixispiration  has  proceeded  a  certain  length,  the  g^tis  closes  and  the 
diaphragm  endeavours  in  vain  to  contract  further,  and  that  this  occasions 
the  hiccup.(9^ 

Vomiting  is  in  a  degree  connected  with  the  respiratory  omns,  but  as  Vomttingr 
it  is  more  connected  with  the  digestive  organs,  we  wll  consraer  it  under  belching, 
that  division  of  the  subject(r)  and  retdi- 

Snoring  is  a  deep,  sonorous,  and,  as  it  were,  tremulous  inspiration,  jPflT* . 
from  the  vibration  of  the  velum  palati  during  deep  sleep  with  the  mouth  ^^'^'^'it* 
open.(«) 


Sbotion  IVw— Of  Defeots,  Diseases,  Disordbus,  and  Injuries  af- 

FBOTINO  THSr  LuNOS  AND  OTHER  OrQANS  OF  ResPIRATI0N.(/) 

In  many  works  of  anatomy  it  is  stated,  that  sometimes  the  lunj^  are  Of  malfop- 

originally  malconstructed  or  malformed  in  tiiemselves,  without  reference  mation  of 

thelungsr 

(At)  See  pott,  tit  Ifenmu  I\indion$,  Surg.  Diet  titles  Bronchocele,  Broncho- 

ll)  3  Host  131.  tomyi    Amer.  Cyclop.  Prac.   Med.  tit. 

(m)  EL  Blum.  143$  2  Dungl.  Phy.  9Sf.  Asthma;  Dyspnoea  and  Angina  Pectorisi 

3  Boat  174.  1  Good,  361  to  462^  2  Id.  302,  &c  Pneu- 

(n)  2  Boat.  174.  xfionica  Or  Pulmonia  (from  the  Greek 

(o)  Id.;  El.  Blum.  144;  2  Bost  174.  mwfuutj  and  the  Latin  pulmones^  for  the 

ip)  El.  Blum.  152;  2  Bost  174.  lungs;)  and  pulmonary  dUease  has  been 

(q)  EL  Blum.  152.  the  general  term  to  describe,  as  well  dis- 

(r)  2  Best,  174;  1  DuQgL  Pby.  518.  eases  of  the  lungs  themselves  as  their 

(t)  EL  Blum^  143.  membranes^  or  their  roodve  powers;  see 

(f)  See  in  ffenera],as  to  the  diseases  of  1  Good,  361  to  462;  but  professionally, 

tut  umn,  and  remedies,  Laennec's  Dis*  distinct  names  are  given  to  each  diseaaer 

of  Chest,  edit,  by  Forbes;  8.  Coop,  so  as  to  distinguish  each  from  the  otbctf 
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TIOV. 


Peripneu- 
monia or 
pneumo- 


CHAP.  IV.  to  any  pre-exuting  or  subseauent  di8ease.(ti)    And  it  is  certain,  that 
dftcT.  IV.  these  or^ns  may  be  larger  and  more  perfect  and  complete  in  their  deve- 
RispisA-  lopment  in  some  individuals  than  in  others,  especially  where  the  chest  is 
^  apparently  too  flat  and  compressed;  but  the  cases  of  actual  malformation 
are  rare,  as  the  most  eminent  anatomists  and  dissecting  surgeons  of  the 
present  time  state,  that  in  all  their  practice  they  have  not  discovered  an 
instance  of  lungs  orifiinally  malconstructed. 
of     There  is  no  part  of  the  human  frame,  the  Diseases  of  which  are  more 
the  lungB,   numerous  or  more  uncontrollable  than  tiiose  of  the  lungs  and  respiratory 
&c.  in  ge-  organs.     We  may  fairly  draw  this  conclusion,  when  on  looking  at  the 
"•'•'•         bifls  of  mortality  we  observe  the  large  proportion  of  persons  dying 
annually  of  consumption  alone.     It  has  been  estimated,  that  the  dis- 
eases of  these  organs  yearly  occasion  the  deaths  of  a  fourth  part  of  the 
population  of  Europe.fx)    It  will  be  desirable  therefore  to  give  a  brief 
sketch  of  some  of  tne  more  important  and  general  diseases  of  the  lungs, 
and  their  investing  membrane,  the  pleura. 

The  lungs  are  subject,  like  almost  every  part  of  the  body,  to  common 
inflammation  or  peripneumonia  (or,  according  to  some  authors,  /mm* 
monia^  which  attacks  the  substance  of  the  lunss,  namely,  the  spongy 
texture  surrounding  the  air  cells,  causing  pain  ana  di£Bculty  in  breathing, 
and  fever.  It  generally  attacks  the  base  of  the  organ.  It  may  terminate 
in  what  is  termed  resolution  (t.  e.  by  subsiding,)  or  in  common  abscess, 
which,  in  the  substance  of  die  lun^,  is  extremely  uncommon,  or,  what 
is  more  frequent,  in  the  vessels  pounng  out  the  lymph  of  the  blood,  which 
becoming  more  organized,  consolidates  the  lunj^,  which  then  sinks  in 
water:  uds  is  technically  called  hepatization,  mmi  its  resemblance  in 
solidity  to  liver.  So  gangrene  or  mortijication  may  ensue,  which,  how- 
ever, as  Laennec  says,  is  not  like  a  similar  termination  of  other  inflam- 
mation in  mortification  or  gangrene,  but  is  more  allied  to  the  same  con- 
dition of  tl\e  cellular  membrane  in  carbuncle.  There  is  another  state  of 
lun^  which  is  the  result  of  compression,  from  fluid,  or  other  cause,  in  the 
cavity  of  the  chest,  in  which  the  body  of  the  lung  is  flattened  and  its 
function  suspended,  till,  on  removing  the  compressing  cause,  the  lung 
gradually  distends  to  its  original  form  and  size.  This,  however,  is  not 
a  very  common  consequence.  This  change  in  the  lun^  is  called,  from 
its  flesh-like  appearance,  camijication,  which  is  to  be  distinguished  from 
hepatization,  tne  latter  being  the  result  of  disease  in  the  lung  itself,  the 
former  that  of  disease  around  the  lung, 
phthisis  But  the  most  serious,  and  by  far  the  most  frequent,  disease  of  the  lung, 
pulmonafifl^  and  from*  which  the  party  afflicted  rarely  recovers,  is  pulmonary  Con- 
or polmo-  sumption,  technically  called /?AMtm  ;>u/f?»onii/t«.(2r}  By  the  best  authors 
fiiiy  con-  i^  jg  considered  hereditary;  indeed,  we  have  too  frequent  instances  of  seve- 
^unption.    ^  members  of  a  family  tailing  victims  to  it.    It  attacks  all  ages  and  both 


and  although  the  terms  used  in  the  con- 
text may  vary  in  some  respects  from  prior 
publications,  especiaUy  Good's  Stud.  Med. 
they  haye  been  adopted  as  being  now 
better  understood  and  used  amongpst  me- 
dical men,  and  therefore  appropriate  in 
aD  UgtU  inquiries. 

(tt)  2  BeH's  Anat  68  to  74. 

(09)  Dr.  Johnson  on  Indigestion;  Laen- 
nec on  Diseases  of  the  Chest,  edit  by 
Foriies;  3  Good,  181.  Dr.  Woolcombe 
calculates,  that  in  Great  Britun,  55,000 
die  annually  of  consumptive  diseases,  and 
which  is  greatly  attributable  to  vicissi- 
f^^  of  atmospheric  temperature  in  the 


climate,  with  bad  ingredients  and  un- 
healthy pursuits,  and  that  it  generally 
commences  below  the  rima  glottidis;  and 
ordinarily  terminates  existence  witliin 
nine  months;  3  Good,  181;  and  as  to  the 
treatment  thereof,  id.  169  to  230;  and 
Dewees,  Prac.  Phys,  537. 

{y)  See  further,  1  Good,  418  to  446; 
2  id.  322  to  335$  Dewees,  Piac.  Phys. 
445  to  478. 

{z)  See  further,  as  to  this  disease,  there 
called  Marasmus  Phthisis,  3  Good,  169  to 
230;  and  Young  on  Consumptive  Dis- 
eases; Dewees,  Pru.  Phys.  499  to  546. 
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sexesi  but  parsons  between  the  a^e  of  puberty  and  thirty,  are  most  sub-  cbap.  iv. 
iect  to  its  activity:  it  appears  in  me  form  of  very  small  gray  spots  or  tu-  Stot.  IV. 
bercles,  interspersed  throughout  the  lung,  situated  in  the  spon^  texture  J^»«**^ 
of  the  lung,  or  according  to  other  authonties,  in  the  mucous  limng  of  the  — '1^2^ — 
air  cells  themselves.  Tnese  granules  or  tubercles  probably  may  remain 
in  a  torpid  or  dormant  state  tor  many  years,  till  on  the  occurrence  of  a 
slieht  attack  of  inflammation,  they  enlarge,  become  soft,  and  yellow  in 
co\our;[a)  several  unite  and  break  down  m  the  centre,  and  burst  into  the 
air  tub€»B,  a  large  quantity  of  matter  is  coughed  up,  and  a  cavity  remains 
in  the  lung,  which  is  called  a  Vomica.  A  similar  change  may  take  place 
in  various  parts  of  the  same  lung,  or  indeed  in  both;  but  the  root  of  the  lung, 
or  that  part  at  which  the  bronchi  and  pulmonary  vessels  enter,  is  almost 
invariably  its  seat  or  commencement.  As  the  disease  advances,  the 
blood  vessels  become  included  in  the  destructive  process,  and  streaks  of 
blood  mark  the  fluid  coughed  up.  The  (quantity  of  this  fluid  is  some- 
times very  great;  but  according  to  the  opinion  of  Laennec,  this  is  not  se- 
creted by  the  cavity  of  the  abscess,  but  m  a  greater  degree  by  the  bron- 
chial tubes  extending  into  it.  The  character  of  the  expectoration  varies 
according  to  the  stage  of  the  disease.  In  the  early  stage,  it  is  thin,  wa- 
tery, and  like  saliva;  it  afterwards  becomes  yellow,  thick,  ropy,  and  pu- 
riform,  and  streaked  with  blood. 

By  the  recent  important  and  valuable  improvements  in  this  branch  of 
medical  knowledge,  the  state  of  a  diseased  lung  may  be  detected  with 
the  greatest  precision.  By  the  application  of  the  ear  to  the  chest,  or  by 
that  of  the  stethoscope  (a  nollow  cylinder  of  wood,  the  sides  of  which  are 
very  thick,  and  hereafter  fully  described,)  every  sound  is  conveyed  to  the 
ear  of  and  comprehended  by  the  experienced  physician.  Among  other 
sounds  is  a  remarkable  one,  produced  to  the  ear,  as  if  coming  direct  to  it 
through  the  walls  of  the  chest,  from  an  abscess  in  the  lung,  as  though  the 
person  spoke  from  it,  and  not  from  the  organ  of  voice:  this  is  technically 
called  Pectoriloquy,  and  is  considered  an  uAfailing  symptom  of  a  tuber- 
cular abscess. 

Phthisis  is  generally  ushered  in  with  a  dry,  short,  teasing  cough,  pain 
in  the  side,  and  freijuently  occasional  spitting  of  arterial  blood,  by  wnich 
the  pain  is  temporanly  relieved,  and  the  person  for  a  short  period  restored 
to  comparative  health,  provided  the  loss  of  bipod  has  not  been  considera- 
ble. On  the  return  of  any  exciting  cause,  such  as  cold  or  damp  weather^ 
or  any  severe  mental  emotion,  tending  to  accelerate  the  circulation,  the 
cough  returns,  the  appetite  and  strength  diminish,  the  corporeal  powers 
decUne,  the  body  wastes,  the  cough,  and  its  attendant  expectoration,  in« 
crease,  the  latter  undergoing  the  change  above  alluded  to,  and  hectic  fe- 
ver, with  a  constantly  rapid  pulse,  and  profuse  sweats,  leave  no  hope  of 
recovery.  A  complete  or  even  partial  restoration  to  health,  from  this  in- 
sidious disease,  is  so  uncommon  as  to  be  denied  by  many  men  of  authori- 
ty and  talent;  but  there  are  cases  on  record  which  lead  us  to  believe  that  it 
is  not,  except  in  its  latest  stage,  invariably  fatal. 

It  has  been  already  stated,  that  hereditary  tubercles  in  the  lungs  are  Preven- 
frequently  found  in  young  children,  and  even  in  the  foetus  in  uterOs  in  tivesand 
their  quiescent  state.    The  exciting  cause  of  their  advancement  to  tiiat  remedies, 
fatal  condition  which  destroys  life,  is  irregular  circulation,  the  breathing 
of  cold  or  bleak  air,  changes  of  atmospheric  temperature,  cold  partially 
applied  to  the  body,  irregular  living,  dissipation,  &c.     'Ihe  disposition 
to  their  increase  is  to  be  averted  by  warm  clothing,  the  selection  of  a 
warm,  genial,  and  uniform  climate,  a  regular,  but  not  necessarily  a  low 


(a)  As  to  the  ordinaiy  colour  when  in  a  healthy  state,  ante,  103. 
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CHAP.  IV.  diet,  and  moderate  exercise,  for  the  purpose  of  promoting  healthy  perspi- 
8bct.  IV.  ration.  It  is  a  disputed  point,  whether  the  morbid  state  of  the  lungs  in 
RunBA-  phthisis  might  be  relievea  bj  the  respiration  of  air  less  oxygenated  than 

"'^'' that  of  the  atmosphere.     Beddoes  entertained  a  favourable  opinion  of  the 

introduction,  but  others  have  disputed  its  efficacy,  and  insisted  that  it 
would  be  injurious.(6)    Of  late^  tne  inhaling  of  steam  from  hot  vinegar 
and  water  has  been  recommended. 
Pubnomiy      Another  disease  of  the  lunes  is  called  Pulmonary  Catarrh,  or  Bronchi- 
«*wtIi  or  /t«.    This  is  inflammation  of  the  mucous  membrane  linins  the  bronchial 
bronchitis,  tubes,  to  be  distinguished  from  common  catarrh  or  cold  affecting  the  mu- 
cous membrane  ot  the  nose  or  fauces.     It  may  be  acute  or  chronic.    In 
its  chronic  state,  when  frequently  recurring,  and  attended  with  more  or 
When        less  difficulty  of  breathing,  it  is  called  Astnma;  but  (as  Laennec  says,) 
*«nn«d       ig  not  to  be  confounded  with  all  diseases,  whether  of  the  heart  or  luno;8, 
■■'^""••vO  causing  difficulty  of  respiration.    By  lone  efforts  in  coughing,  by  which 
the  lunss  are  compressed  by  the  agents  of  expiration,  the  air  cells  burst. 
When        and  a  disease  is  produced,  called  Emphvaema  of  the  lunss,  and  is  one 
termed  em-  consequence  of  chronic  pulmonary  catarm.     Previous  to  the  bursting  of 
pbysema.    the  air  cells,  these  cavities  enlarge,  and  when  the  air  escapes  into  the  sur- 
rounding tissue,  the  lung  always  appears  morbidly  distended  with  air,  it 
does  not  collapse,  but  forces  its  way  through  the  opening  made  into  the 
chest,  when  examined  in  the  deadlxnly.    xhis  is  the  state  of  the  lungs 
found  in  broken  winded  horses. 
Hsmoptj-      Haemoptysis  (from  mftm,  sanguis^  blood,  and  o-rv*,  apuo^  spit)  is  ex- 
«•»  pectoration  of  blood  from  tiie  lungs.  It  has  been  mentioned  as  a  symptom 

of  phthisis  or  consumption.  It  may,  however,  exist  independently  ot  any 
disease  in  the  org^n;  at  all  events  it  frequency  continues  to  recur  during 
many  years  of  me,  without  the  manifestation  of  any  tubercular  or  other 
disease.    It  frequently  exists  as  a  symptom  of  mere  obstruction  to  the 
circulation  on  the  left  side  of  the  heart,  which  being  unable  to  propd  its 
newly  oxygenized  blood,  the  pulmonary  capillaries  l>urst,  and  tnus  relief 
is  afforded  to  the  circulation.    It  is  a  common,  thou^  late  sjrmptom  of 
or  pulmo-   disease  of  the  left  ventricle  of  the  heart,  and  on  dividing  the  lung  after 
naiy  apo-    death,  a  large  portion  of  its  substance  appeara  to  be  converted  into  blood, 
plexy.        This  is  more  properly  called  Pulmonary  Apoplexy. 
Dropsy  or       The  lungs  are  liable  to  Dropsy  or  Qsdema,  which  may  result  from  in- 
«dema.      flammation,  or  exist  in  common  with  a  dropsical  state  of  the  rest  of  the 

cellular  membrane  of  the  body. 
Cancer.  The  lui^  is  also  subject  to  various  kinds  of  malignant  diseases,  such 

as  Cancer,  out  these  are  very  uncommon. 


to 


Pleuritis  or  The  diseases  of  the  Pleura  or  lining  membrane  of  the  chest  and  lungs, 
leurwy.  are  chiefly  inflammation  and  its  consequences.  Inflammation  of  the  pleura 
is  technically  called  pleuritis,  or  pleurisy.  Its  symptoms  are  pain  in  the 
side,  with  fever  and  an  accelerated  pulse.  It  may  terminate  by  adhesion 
or  union  of  the  pleura  costalis  and  pleura  pulmonalis.  In  effiision  of 
water,  called  Hyarothorax,  the  fluid  is  of  a  whey-like  colour,  occasionally 
more  or  less  purulent:  it  follows  an  attack  of  pleurisy,  and  by  the  ac- 
cumulation of  the  fluid,  gradually  compresses  me  lung  of  the  diseased 
side.  As  the  fluid  increases,  it  (Ustends  the  side  of  the  chest,  and  dis- 
places the  heart,  which  in  diseases  of  the  left  side  may  be  pressed  across 
to  the  right  side,  and  its  pulsations  felt  two  or  three  inches  to  the  right 

(6)  See  authorities,  2  Host  118, 119.  1  Good,  428,  &c. 

(e)  As  to  asUima,  in  general,  see  Amer.        (d)  As  to  pleurisy*  see  G.  Smith,  356, 

Cyclop.  Frac.  Med.  Ut.  Asthma.     Dr.  357;  2  Good,  336  to  341;  also  Deweea. 

Bree  on  disordered  Respiration,  137, 138;  Prac.  Pbys.  478  to  499. 
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»f  the  sternum,  and  forces  the  diaphragm  downwards,  and  precludes  the  ^^a^-  ^' 
dilatation  of  the  lung,  which  assumes  the  character  above  described,  as  S>ct*  IV. 
carnification  of  the  organ.    The  person  cannot  lie  on  the  opposite  side,    R"wi*^ 

from  the  weight  of  the  fluid  compressing  the  opposite  lung.     For  this 11^ 

disease  the  chest  may  be  punctured^  and  the  fluid  gradually  allowed  to 
flow  oif  as  it  reaccumulates. 

The  operation  which  is  called  "  Paracenieaia  Thoracis, ^^  or,  the  '<  ope-  Operation 
ration  for  empyema,"  is  not  generally  successful,  but  its  success  greatly  of  paracen- 
depends  on  the  change  which  the  pleura  has  undergone,  and  the  condt-  teals. (e) 
tion  of  the  compressed  lung.     Much  may  be  hoped  from  the  gradual  ex- 
MiDsion  of  the  lung  during  some  days  after  the  evacuation  of  the  fluid. 
The  cavity  of  the  pleura  may  be  filled  with  air  called  Pneuma  Thorax,  pneuma 
formed  by  decomposition  of  the  matter  contained:  it  is,  however,  an  un-  tbonuc 
common  disease.     So  blood  may  escape  into  the  cavity  from  a  wound, 
or  from  «the  rupture  of  a  diseased  vessel;  but  this  likewise  is  of  very  rare 
occurrence.    Angina  Pectoria,  although  sometimes  considered  as  an  af-  Angina 
Section  of  the  organs  of  respiration,  yet,  as  its  seat  is  in  the  heart  or  the  pectoris, 
organized  great  vessels,  it  will  be  more  properly  considered  when  we  ex- 
amine the  organs  of  circulation.  (/) 

Paracenieaia  or  tapping  of  the  thorax,  may  become  necessary  when  pancente- 
the  lungs  or  heart  are  oppressed  by  any  kind  o{ fluid  confined  in  the  ca-  «>  or  tap- 
vity  of  the  chest,  and  the  lodgement  of  which  interrupts  the  performance  pingofthe 
of  the  functions  of  these  organs,  essential  to  the  support  of  lifc,  and  when  ^^^^^ 
no  internal  medicines  can  be  much  depended  upon  for  procuring  relief; 
and  this  operation  may  be  usefully  performed  either  when  water  or  pu- 
rulent matter  is  confined  in  the  cliest.(A)    The  safest  and  most  conve- 
nient situation  for  making  an  opening  into  the  chest,  is  between  the  sixth 
and  seventh  true  ribs,  on  either  side,  as  circumstances  may  render  neces- 
6ary,^t]     Empyema  is  a  collection  of  purulent  matter  (as  from  an  ab-  Empyema 
scess)  in  the  cavity  of  the  chest.(Jfc)     Emphyaema  (8i;rnifying  a  swelling  *"d  c™- 
produced  by  air,)  m  any  part  of  the  cellular  substance,  arises  from  inju-  P^y»e™*« 
fiea  to  the  lungs  or  pleura,  as  by  a  fractured  rib,  by  which  the  vesicles  of 
the  lungs  are  wounded,  so  that  the  air  escapes  from  them  into  the  cavity 
of  the  thorax.    It  has  also  been  known  to  arise  from  a  rupture  of  the  la* 
VjTkT  and  trachea,  or  in  the  air  cells  of  the  lungs,  produced  by  a  blow  or 
kick,  or  by  violent  coughing;  and  this  injury  is  easily  distinguished  from 
cedema  or  anasarca,  by  the  crepitation  which  occurs  in  examining  it,  or 
a  noise  like  that  arising  from  compressing  a  dry  bladder,  half  filled  with 
airJi) 

BronchoeeU  or  Goitre,  and  in  this  country  [England,]  called  Derby-  Btoncho- 
aihire  Neck,  is  a  tamour  in  the  thyroid  gland,  raecting  also  the  windpipe,  celeorg^- 
lunes,  and,  consequently,  respiration. (m)  tre,orDcr- 

JSmpresma  Laryngitis  is  an  inflammation  of  the  larynx  and  epiglottis,  byshire 
attended  with  inflammatory  fever,  and  destroys  by  sufibcation  m  a  day  "^  ' 
or  two.(n)    The  affection,  by  some  called  Vynanche  Laryngea,  when  Empteima 
seated  on  the  edges  of  the  rima  glottidis,  so  much  conU-acts  the  opening  laiyngitia 
—  and  cynan- 

(e)  See  fully.  Coop.  Surg.  Diet,  titles  gina  Pectoris.    Brous.  PathoL  293,  294^ 

Paracenteab;  Empyema.    It  is  said  that  417. 

the  safest  and  most  convement  situation        {h)  Coop.  Surg.  Diet  tit.  Paracentesis; 

IB  to  make  the  opening  into  the  chest  be-  and  see  title  Empyema, 
tween  the  sixth  and  seventh  ribs  on  the        (t)  2  Gibson,  Suig.  263. 
proper  side;  2  Gibson,  Surg.  263.    Em-        (k)  Id.  1  Gibson,  Surg.  137. 
gcma  is  a  coflection  of  purulent  matter,  as        (/)  Id.  5  Good,  294  to  298. 
noro  an  abscess  in  the  cavity  of  the  chest;        (m)  See  5  Good,  207;  Coop.  Surg. 

B.  Coop.  Surg.  Diet,  tit  Empyema.  Diet   tities  Bronchocele   and   Thyroul 

Glands. 

(/)  Amer.  Cyclop.  Prac.  Med.  tit  An-        (n)  2  Good,  307. 
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CHAP.  IV.  as  scarcely  to  leave  the  smallest  space,  and  the  lungs  not  t>etng  expanded 
SicT.  IV.  from  a  want  of  dae  admission  of  atmosphene  air,  the  blood  accumulates 
*""*^'  in  them,  and  the  return  of  blood  from  tne  head  is  more  or  less  impeded. 
"^'^^  In  this  situation  a  timely  incision  in  the  trachea  would,  it  is  said,  save 
che  laiyn-  the  lives  of  many,  nor  is  it  considered  an  operation  either  difficult  or  dan- 
Ke»-  gerous.(o) 

Empretma      Emprestna  bronMeminUis  or   Croup^  is  an  inflammation    of  the 

bronchle-    bronchise,  in  which  the  breathing  is  lalmrioas  and  suffocating,  with  a 

^"^^^    short  cough,  and  concrete,  bloody  or  membranous  expectoration,  with 

^'        fever  or  cauma,  and  extends  from  the  mouth  to  the  lungs  themselves. (jd) 

Injuries  oc-  The  most  dan^rous  and  i mmediate  Injuries  to  the  respiratory  function, 
casioning  are  those  producing  Asphyxia^  (suspensmn  of  respiration,)  and  which,  if, 
siphyzia.  continued  for  a  few  minutes,  occasions  deaths  and  during  the  interval, 
suspended  animation  is  capable  of  recovery  by  the  employment  of  proper 
means.  This  may  be  produced  by  several  causes,  as  by  the  deprivation 
of  atmospheric  air,  or  affording  only  air  too  higlily  rarefied,  or  by  suffo- 
cation, as  in  drowning  or  strangulation,  or  by  pressure  and  prevention 
of  the  elevation  and  depression  of  the  ribs  and  diaphragm,  or  by  the  di- 
vision of  the  nerves,  &c.  These  and  their  remedies  will  hereafter  be 
considered .(7)  If  asphyxia  or  suffocation  be  apprehended  from  06- 
struction  in  the  trachea,  whether  fn>m  the  introduction  of  an  extraneous 
body  or  the  closing  of  the  passage  from  disease,  the  operati(m  of  Broncho- 
iomy,  more  properly  called  Tracheotomy,  (or  Laryngotomy,  when  the 
incision  is  made  in  the  larynx,)  it  has  been  said,  affbrds  the  only  chance 
of  saving  life.(r)  But  it  is  said,  that  although  not  hitherto  attempted  by 
English  surgeons,  life  might  be  saved  by  the  introduction  of  an  elastic 
gum  catheter  into  the  tracnea  from  the  nose,  in  order  to  facilitate  respi- 
ration.(9)  Bronchotomy  is  an  operation  by  which  an  opening  is  made 
into  the  trachea,  whereby  air  is  allowed  to  enter.  (^  The  term  Laryn- 
^tomy  is  applied  to  the  same  operation  when  performed  in  the  larynx 
Itself,  which,  in  that  case,  is  opened  between  the  thyroid  and  cricoid 
cartilages;  but  is  rarely  resorted  to. 

Treatment,     In  cases  when,  from  suffocation,  nature  requires  assistance  to  restore 
in  intixxlu-  respiration,  a  mode  of  producing  artificial  respiration  has  been  suggested 
cmg fresh   jjy  ^j.^  Brodie,  namely,  by  inserting  a  tube  from  a  common  bellows  into 
ted&lby    ^^^  ^^  ^^^  nostrils,  and  keeping  close  the  other  nostril  and  mouth,  and 
bellows^      then  blowing  the  ordinary  atmospheric  air  into  the  lungs  with  a  proper 
hc(u)       degree  of  force,  by  which  the  lungs  will  become  sufficiently  inflated,  and 
then  the  air  should  be  suffered  to  escape  from  (he  lungs  by  the  mouth  and 
the  other  nostril;  and  when  the  lunes  nave  thus  been  emptied,  the  mouth 
and  other  nostril  are  to  be  again  closed,  and  the  process  repeated;  and 
to  prevent  the  passage  of  the  air  into  the  stomach,  a  proper  pressure  on 
the  thyroid  cartilage  is  to  be  made,  so  as  to  close  me  communication 
between  the  pharynx  and  oesophagus.    All  that  is  necessary  for  the  ope- 
rator. Is  to  produce  the  inspiration,(a?)  but  the  following  precautions  are 
to  be  observed;  1,  the  lungs  are  to  be  sufficiently,  but  not  too  much  in- 


(0)  S.  Coop.  Surg.  Diet  tit  Broncho-  Bronchotomy;  but  see  ante,  93,  note  (fit.) 

toroy,  and  ante,  96.  (i)  S.  Coop.  Surg.  Diet  tit  Broncbo- 

(p)  2  Good,  310;  Dewees,  Prac  399.  tomy;  2  Gibson,  Surg.  249. 

(q)  Amer.  Cyclop,  tit  Asphyxia;  and  (u)  And  see  same;  recommended  in 

Coop.  Surg.  Diet  tit  Bronchotomy;  2  case  of  seeming  death  by  intoxication,  2 

Host  141.  Par.  &  Fonb.  437,  n.  (a/)  warmth,  &c 

(r)  Amer.  Cyclop,  tit  Asphyxia;  Coop.  id.  439. 

Burg.  Diet  titles  Bronchotomy  and  Tra-  (x)  2  Par.  &  Fonb.  79,  80, 437,  n.  (a/) 

cheotomy.  and  see  2  Host  141  to  145;  Amer.  Cyclop. 

(•)  See  fully.  Coop.  Surg.  Diet  title  tit  Asphyxia;  and  post,  fUUy. 
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flated;  2,  the  inspiration  must  be  repeated  sufficientlj  often,  and  con-  chap.  iv. 
tinuoQslj;  3,  the  air  is  to  be  allowed  a  free  exit  from  the  lungs,  so  that  Bmct.  IY. 
the  same  air  shall  not  be  transmitted  more  than  once;  4,  the  method  of  R>*n>A- 
inflating  the  lungs  must  be  simple  and  easj  of  adoption,  for  as  the  in-      '"^'' 
terval  of  time  during  which  the  artificial  respiration  can  possibly  be  of 
any  service,  is  very  limited  (not  in  general  exceeding  five  minutes  after 
the  last  respiration,)(y)  it  is  important  to  avoid  whatever  may  occasion 
the  least  deiay.(2r) 

The  proximity  of  the  lungs  to  the  ribs,  explains  the  effect  ot  fracture  Other  tnja- 
of  those  bones  in  producing  t^e  tumour  callea  Emphysema.   The  broken  ries»  &c. 
end  of  the  rib,  piercing  the  pleura  costal  is,  tears  also  the  pleura  pul- 
monalis,  and  breaks  the  surface  of  the  lungs,  and  opens  the  bronchial 
celts,  and  the  injury  proceeds  and  increase8.(a^     Wounds  in  the  dia- 
phragm or  thorax  in  general  terminate  fatally,  tnough  not  always  so.(6) 

Pulmonary  apoplexy  arises  from  the  rupture  or  bursting  oi  a  blood 
vessel  in  the  lungs,  and  generally  from  obstruction  to  the  circulation  in 
the  heart.(c) 

Wounds  of  and  injuries  to  the  throai  are  often  attended  with  conside- 
rable danger  on  account  of  the  great  number  of  importitnt  parts  which 
are  intersected;  but  mere  cuts  of  the  integuments  of  the  throat  and  neck 
are  not,  generally  speakins,  dangerous,  and  do  not  materially  differ  from 
common  incised  wounds  of  the  skin  in  any  other  part  of  the  body.(cQ 

Wounds  of  the  lungs  are  not  necessarily  fatal,  tnough  for  the  most  part 
extremely  dangerous.(e)  Immediate  hemorrhage  may  produce  suflfoca- 
tion;  extravasation  into  the  thorax  may  also  give  nse  to  fatal  consequences^ 
and  with  rapidity;  or  the  foundation  of  an  ulcerative  process  in  the  lunga 
itself  may  be  laid,  which  will  ultimately  terminate  life.  But  sometimes  a 
patient  may  escape  with  the  loss  of  a  lung  absorbed  in  this  manner.(/) 


Besides  respiration  through  the  lungs,  a  species  of  invisible  vapour  b  Of  tnoi^i- 
discharged  as  well  from  the  lungs  as  from  the  surface  of  the  body,  ntion,  evir 

through  the  skin,  and  called  Transpiration,  and  which  discharge  from  porfttion» 

c-  '  '     -  -  -'  «='-  and  tnuuu- 


is  thirty  ounces,  while  that  by  respiration,  including,  as  it  appears,  the 
pulmonary  transpiration,  is  said  to  be  fifteen  ounces.(A)  But  it  has  been 
observed  that  so  far  as  regards  the  generation  of  water  in  the  lungs,  the 
hypothesis  is  without  foundation.(t) 


(y)  2  Par.  &  Fonb.  33, 34.  1  Gibson,  Sui^.  132. 

(z)  Id.  80,  81|  8eefatther,id.86to  89;  (e)  Coop.  Surg.  Diet  title  Gkm  Shot 

and  2  Boet  141  to  145.  Wounds;  G.  Smith  27;  £1.  Blum.  123;  1 

(a)  1  Bell,  567  to  569;  G.  Smith,  278;  Gibson,  Surg  136. 

EL  Blum.  123;  1  Gibson,  Surg.  137.  (/)  G.  Smith,  277;  1  Gibson,  Surr.  13a 

(b)  G.  Smith,  279.  (g)  2  Bost  175  to  190;  2  DungC  Phy. 
(e)  Coop.  Surg.  Diet  tit  Puknonaiy  211  to  220. 

Apoplexy;  see  Brous.  PathoL  290.  (A)  Id  181. 

(d)  Id.  tit.  Throat;  and  id.  tit  Wounds;  (t)  Id.  182. 
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CHAPTER  V. 


THE  FUNCTION  OF  CIRCULATION;  AND,  FIRST,  OF  ITS  ORGANS,  (nAMCLT, 
THE  HEART,  ARTERIES,  CAPILLARIES,  AND  VEINS;)  SECONDLY,  OF  THE 
CIRCULATED  FLUID,  THE  BLOOD  ITSELF;  AND,  THIRDLY,  THE  MODE  OF 
CIRCULATION. 


CBAF.  T. 
CnevLA- 

TIOV* 


Sedian  I.  The  Organs  and  Parts  of  the 
Function  of  Circulation. 

First,  The  Heart. 

1.  Its  External  Appearance,  Size 
and  Weight 

2.  Its  Situation  and  Posture. 

3.  Its  component  Parts. 

4.  The  two  Auricles  and  two  Ven- 
tricles. 

5.  The  Valyes  of  the  Ventricles 
and  Aorta  and  Pulmonaiy  Ar^ 
tery. 

6.  The  Arteries,  Veins, and  Nenres 
of  the  Heart  itself 

1.  The    Coronaiy    Arteries 
thereof. 

2.  The  Coronaiy  Veins  there- 
of. 

3.  The  Nenres  of  the  Heart 

4.  Contractility  of  the  Heart. 

5.  Action  and  Beating  of  the 
Heart 

6.  Rapidity    of    Circulation 
through  the  Heart. 

7.  Causeofthe  Action  of  the 
Heart. 


Szcnoir  I.  8.  State  of  Circulation  at  dif- 
ferent Ages. 
9,  Harvey's  discovery  of  the 
Double  Course  of  Circuhr 
tion. 
10.  Use  thereof! 

7.  Pericardium. 

8.  Defects  and  Diseases  of  the 

Heart 

9.  Rupture,  or  broken  Heart. 
10.  Injuries  to,  by  Wounds^  &c. 

Seeondfy,  The  Arteries. 

1.  Description,  S(C 

2.  Diseases. 

3.  Injuries  to. 

4.  Number  and  Names  of. 
Thirdly.  The  Capillaries, 
FourtMy.  The  Vbiks. 

And   of  Pulse-feeling,   and 
Bleeding. 

1.  Description  of  Veins. 

2.  Diseases. 

3.  Injuries. . 

4.  Number  and  Names, 
Seetum  11.  Tax  Blood. 

Sedion  UL  The  Fundion  of  CirculaHon 
and  its  incidents. 


The  Function  of  Circulation  of  the  Blood  stands  next  to  Respiration 
in  importance,  (a) 

We  will  arrange  the  subject  under  several  sections,  namely,  I.  The 
Organs  and  Parts  concerned  in  circulation.  II.  The  Blood,  and.  III.  The 
manner  in  which  the  Function  of  Circulation  is  performed,  and  its  inci- 
dents. 

Section  I. — The  Organs  and  Parts  concerned  in  the  Function  of  Cir- 
culation  are  principally  the  Heart,  with  its  Fkricardium,  and  the  Ar- 
teries, Capillaries  and  Veins. 

The  Heart  is  the  central  and  principal  organ  of  the  function  of  Circular 
The  hei^  ^^'^^>  ^^^>  indeed,  the  main  spring  of  all  the  other  functions,  for  if  the  due 


SiCT.  I. 

TnOB- 
•▲noF 

ClBCUI.4- 
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(a)  Some  physiologists  even  consider 
this  Function  superior  to,  and  more  im- 
portant than  any  other,  especially  those 
physiologists  who  consider  that  diseases 
and  their  remedies  are  principally  con- 
nected with  the  state  of  the  blood.  Park's 
Inqoiriesy  42  and  335,  to  the  end.    But 


as  life  cannot  continue  for  five  minutes 
witliout  Respiration,  and  without  its  per- 
petually renovating  qualities,  the  blood 
would  not  circulate;  I  have  therefore 
treated  respiration  as  the  superior,  ante, 
92  to  123. 
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kction  of  the  Heart  be  suspended  for  five  minutes,  or  even  less,  all  chap.  v. 
the  fDDctions  immediately  feel  the  effect  and  cease  to  act,  and  death  .  Bur.  L 
ensueH.  (A)  Cmnru- 

Id  order  that  Blood  may  be  properly  renovated,  and  arterwards  cir-  '"'»■ 
cuUted  throa(>h  the  arteries,  veins,  and  capillaries  into  and  throuehout 
every  part  of  the  Human  Frame,  the  Heart  is  placed  nearly  in  the  cen- 
tre of  the  Trunk,  and  constitutes  (he  t;i'an<l  mover  of  the  mass  of  Blood, 
with  a  constant  unvarying  and  truly  wonderful  power  to  the  last  moment 
of  existence,  (e)  In  ihe  Jasluatha  heart  is  discernible,  and  is  supposed  to 
be  formed  before  the  brain  or  spinal  cord.(rf) 

On  a  superficial  view,  the  heart  appears  as  if  it  were  one  entire  cone-  The  aiber- 
like  figure,  .but  when  stripped  of  the  Pericardium  and  more  minutely  ex-  ™^  «pi>«r- 
amined,  there  are  obviously  Iwo  parts  and  distinct  apparatus  belonging  "|^  "" 
to  each.{e)  Its  external  appearance  much  resembles  the  heart  of  a  calf,  {^^^ 
and  is  atiout  five  inches  and  a  half  diameter  in  the  upper  or  widest  part,  h^T 
and  somewhat  resembles  the  base  of  a  coue  reversed. (/) 

1.  The  right  Auricle  of  the  Heatt 

2.  The  right  Ventricle. 

3.  The  left  Auricle. 

4.  The  left  Ventricle. 

5.  The  Pulmowty  Atteiy. 

6.  Ita  left  Bnncli,  iLfterwardi  lub- 

dividing  ind  puung  into  the 
left  Lung. 

7.  The  cominencement  of  the  rig*t 

branch  of  the  Pulmorouy  Ar- 
tery. >ftenvaidi  subdividing 

?.7.7.LeMerBrancbeitotlierigtit 
Lobes  of  the  Lungs. 

8.  8.  The  Aorta. 

9.  The  Superior  Vena  Cava. 

10.  The  Inferior  Vena  Cava. 

11.  The  apex  of  the  Heart,  fmned 

h;  the  left  Ventricle. 
13.  IS.  12. 12.  The  four  Pulnionaiy 
Veins,  two  ftom 
each  side  of  the 
Lungs,  and  cany- 
inbacktheBhnd 
from  thence  to  the 
left  Auricle. 
13. 14. 14.  Runiiication*  of  the  Co- 
ronary Arteries  of  the 
Heart  itself. 

Anatomists  state  that  there  is  er^at  dilTerence  in  the  size  of  the  heart  Siie  and 
in  different  individuals,  even  to  the  variation  of  double  the  size,  and  this  weight  of 
without  any  relative  proportion  to  the  general  bulk  of  the  bodj.{^)  **  heart. 
With  respect  to  the  uieii*/!/ and  riieof  the  neart.  Professor  Meckel,  in  his 
work  on  Anatomy,  gives  the  following  account: — "  The  weight  of  the 
heart  in  the  male  adult  is  in  general  about  ten  ounces,  and  bears  a  propor- 

(i)  1  Boft  265,  Jacboo,  Frin.  Med  Hed.  37,  51,  277. 
457.  (d)  t  Boat  267;  2  Horn.  AnaL  382. 

(c)  B1.  Bhun.  S5i  1  Bell,  Anat  447i         (c)  2  Horn.  Anat.   185,  186;  1  Bell, 

1  Bort.  368i  and  see  as  to  die  Heart,  3  Anat.  449,  454,  496i  2  DungL  Pbj.  117, 

Horn.  Anat  ISS  to  198,  3  Dungl.  Phy.  118, 2  Good,  3,  4, 5. 
117  to  123,  Jackaon,  Prin.  Med.  468  to         (/)  See  repreaenlation. 
ITOiS Firia &  Ftmb.  17,  ISj  Smith.  Fn.        (g)  1  Boot.  391. 
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CHAP.  T.  tion  to  the  whole  body  of  1  to  200.  Its  whole  length,  measured  from 
SxcT.  L  the  space  between  the  auricles,  varies  between  five  and  six  inches;  the 
CiBoviA-  mean  length  is  five  and  a  half  inches,  of  which  four  belone  to  the  ventri- 
..,  '"°^' —  cieSf  and  one  and  a  half  to  the  auricles.  The  breadth  of  the  ventricles 
united,  is  three  inches  at  their  base,  and  that  of  the  auricles  three  and  a 
half  inches."(A)  Laennec,  in  his  work  on  Diseases  of  the  Chest,  thus 
speaks  of  the  heart:(t) — <*  The  heart,  comprising  the  auricles,  ought  to  have 
a  size  equal  to  or  a  little  less,  or  a  very  little  larger  than  the  fist  of  the 
subject.  The  walls  of  the  left  ventricle  ought  to  have  a  thickness  a  little 
more  than  double  that  of  the  walls  of  the  right;  they  ought  not  to  collapse 
when  an  incision  is  made  into  the  cavity,  and  the  right  ventricle  is  a  little 
larger  than  the  left.  Reason  indicates,  and  observation  proves,  that  in  a 
sound  and  well-built  subject  the  four  cavities  of  the  heart,  containing  each 
nearly  the  same  quantity  of  blood,  namely;  between  two  and  three  ounces, 
so  as  to  equalize  the  circulation,  are  within  very  little  equal  to  each  other. 
But  as  the  walls  of  the  auricles  are  very  thin,  and  those  of  the  ventricles 
have  much  thickness,  it  results  that  the  auricles  form  scarcely  a  third  of 
the  total  volume  of  the  organ,  or  half  of  that  of  the  ventricles.''(A:)  But 
in  one  of  the  latest  works  upon  descriptive  anatomy,  it  is  observed  that 
Laennec's  statement,  that  the  heart  is  about  the  same  size  as  the  closed 
hand  of  the  individual,  cannot  be  considered  a  good  standard  of  compa- 
rison, because  no  part  of  the  entire  frame  is  so  fiable  to  be  influenced  by 
incidental  circumstances  as  the  hand,  and  it  is  more  accurate  to  consider 
its  usual  weight  to  be  about  ten  ounces,  and  that  in  other  respects  the 
above  description  of  Meckel  is  accurate.  (/)  It  was  formerly  a  vulgar 
error  that  the  degree  of  courage  depends  on  the  size  of  the  heart  (m)  The 
ancients,  and  indeed  even  the  most  eminent  physiologists,  erroneously 
supposed  the  heart  to  be  the  seat  of  the  soul  or  mmd,  and  that  all  the  at- 
tributes  of  good  or  bad  disposition  proceeded  from  that  organ,  as  good» 
bad,  base,  tender,  cold-hearted,  &c.,  and  hence  the  innumerable  inaccu- 
racies in  our  English  terms  continued  even  in  the  best  dictionaries,  (n) 
It  is  supposed  that  the  heart  of  old  persons,  especially  of  those  who  are 
lean,  generally  diminishes  in  size  ana  beats  more  slowly. (o^ 
Situation  The  Position  of  the  heart  is  singular.  It  is  suspended  in  its  natural 
and  poB-  position  with  its  base,  or  largest  part  upwards,  and  by  the  great  blood 
ture  of  the  vessels  which  form  the  main  trunks  of  the  sanguiferous  system.  It  is 
heart.  placed  in  the  left  side  of  the  fore  part  of  the  thorax,  resting  upon  the  di- 
aphragm, (p)  between  the  lobes  of  the  lungs,  nearly  in  the  centre  of  the 
cavity  of  the  thorax,  but  inclining  towards  the  left,  in  a  line  obliquely 
from  the  second  rib  of  the  right  side,  to  the  sixth  rib  of  the  left  side,  and 
it  is  on  the  left  side  of  the  mediastinum  (or  the  space  between  the  mem- 
branes which  pass  directly  across  and  through  the  breast  fram  the  ster- 
num, or  breast  bone,  to  the  spine,  and  which  separate  and  support  the 
cavity  of  one  side  of  the  chest  from  the  other,  andT  separate  the  two  lungs 
from  each  other.)  It  lightly  rests  upon  the  diaphragm  as  upon  a  floor> 
and  by  which  it  is  in  part  supported.f^) 
The  com-  The  heart  has  been  described  as  a  nollow  muscle,  composed  of  masses 
ponent      of  strong  longitudinal  fibres,  forming  an  irregular  cone,  and  having  an 

(A)  Meckel,  vol.  ii.  252.  (n)  It  is  angular  that  even  in  such  a  Dic- 

(t)  Laennec,  Tnit6  des  Maladies  du    ^^^naiy  as  Walker's,  courage  is  still  sup- 

Coaxt,  posed  to  be  seated  in,  and  depend  upon 

ru\  lA  'u'A  ^c  Heart    Walket^s  Diet  tit.  Heart 

yc)  lo,  iDia.  ^^^  ^^^  ^y^j^  Pi^  jj^  ^^  ^^ 

(0  See  2  Horn.  Anat  185.  (p)  i  Boat.  269?  2  Horn.  Anat  185. 

(m)  1  Bell,  Apat  501.    Hence  we  (9}  1  Bell,  487, 488»  496)  1  Bost  269^ 

know  that  one  of  our  kings,  from  his  oou-  2  Good,  4;  2  Dungi  Pby.  122^  Broua^ 

rsgCy  was  named  RicharaCcrar  de  Lion.  Phj.  J64. 
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intenia]  aivit7.(«)  Iti  textara  is  pecDiiartj  fleshj,  or  mnBcalar,  denie  chap.  v. 
tai  compact,  and  very  diOerent  from  coinmon  muscularity.  It  is  com-  Sttrt.  I. 
posed  of  fasciculi  of  fibres  more  or  less  oblique,  here  and  there  singularly  Ctawn*. 
branchiog  out  variously  and  curiously  contorted  and  verlicose  in  iheir — ^°^' 
direclion,  lying  upon  each  other  in  strata  closely  interwoven  between  the  ^!jl^r' 
cavities,  and  bound  by  four  somewhat  tendinous  bandd  at  the  basis  of  the  ^  ' 

vtalricie,  which  ihus  are  supported,  and  are  distinguished  from  the  fibres 
of  the  auricles.  These  fibreB  arise  from  a  sort  of  tendinous  line,  which 
unites  the  two  auricles  to  their  cavities,  and  by  which  the  two  parts  of  the 
heart  are  joined  and  united,  whereby  they  mutually  strengthen  the  efiect 
of  each  other.{tJ  It  has  been  observed,  with  respect  to  the  muscular 
fibres  of  the  heart,  that  bnth  in  their  form  and  their  mode  of  connexion 
with  each  otiicr,  they  greatly  differ  from  the  ordinary  voluntary  muscles. 
Instead  of  an  assembluge  oi  lon^  and  comparatively  straight  fibres,  dis- 
posed in  the  form  of  separate  bundles,  each  of  them  enclosed  in  a  sheath 
of  cellular  substance,  and  the  whole  furnished  with  a  coating  of  the  same, 
the  muscular  fibres  of  the  heart  are  disposed  in  an  irregular  manner,  and 
they  are  not  divided  into  distinct  parcels,  and  they  have  but  little  cellular 
substance  attached  to  them.(u)  The  long  and  the  straight  lacerti  of  the 
muscles  of  voluntary  motion  are  fitted  to  produce  the  contraction  of  (hose 
parts  in  one  direction  only,  whereas,  the  irregular  interlacing  of  the  fibres 
of  the  heart  obviously  serves  to  promote  the  contraction  of  this  organ  in 
every  direction,  so  aa  to  diminish  Its  size  in  all  its  dimensions.  There  is 
no  muscular  part  which  is  possessed  of  the  same  kind  of  action  with  the 
heart(z) 

1. 1 .  The  two  Subclavian  Yeios 

or  Venc  Innootinatx. 
3.  %  The  two  Intenutl  Jugulir 

Veina 
3.  The  Superior  Cava. 
4. 4.  The  Right  Auricle. 
5.  TbeHuKulu-Puieteiortbc 

RJlCbt  Ventricle. 
6.  A  Flap   of  the   Pulmonary 

Artery,  turned  back  to 

■how  the  oiifice  of  the 

VeweL 

7. 7.  The  Tricufpid  Vihe,  dca- 

tined  to  prevent  the  re> 
turn  of  the  Blood  back 
into  the  Auricle,  when 
the  Ventricle  contracts. 

8. 8.  The    flcihy   columi,    or 

Columnz  Ciroz  at< 
toched  to  it. 
9.  9. 9.  The  Semilunar  Vilrea 
of  the  Pulmonsnr  Arte- 
teiy,  one  of  wbich  hu 
been  divided. 

10. 11.  The  Pulmonalj  Arteiy 
opened. 

13. 13.  in  two  Btancbes  p«nng 
to  each  lun^ . 

13.  The   Ductui   /  ' 


teiy  into  the  Aortaduring 

(r)  See  fUll  description  of  the  heart,  (t)  1  Bel),  Aut.  449, 454, 496;  3  Ham. 

Bichafi  AnaL  IHct  torn.  iv.  p.  STi  Boy-  Anal.  144t  3  Good,  3,  4, 5. 
er,  Anat  torn.  iv.  p.  377(  3  Horn.  Anat  (u)  Soemroering,   Bum.   Corp.   Fab. 

185  to  198.  tout.  T.  p.  39)  1  Ham,  Anat  194. 

(■)  1  B<mL  368.  (s)  1  Boat  311. 
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OBAP.  V.  Foetal  Life;  bat  which  after  birth  is  rapidly  diminiahed  in  its  chamiely  and  final- 

SiCT.  L  ly  obliterated. 

CiBcvLA-  14.  14.  The  Four  Pulmonary  Veins,  conveying  the  Blood  from  the  Lungs  on  each 
Tiov.  side  to  the  left  Auricle. 

15. 15.  The  Aorta. 

16.  The  Arteria  Innominata — a.  b.  Its  division  into  the  right  Subclavian  and  right 

Carotid. 
17. 17.  The  lefl  Carotid  and  left  Subclavian. 
18.  The  Trachea  or  Wind  Pipe. 
19. 19.  Its  divisions  into  the  two  Bronchia. 
20.  A  portion  of  the  left  Lung. 
20.  The  Inferior  Cava, 

The  interi-      We  have  seen  that  upon  a  superficial  view  there  would  appear  to  be 

or  of  the     only  one  heart,  but  that  in  fact  there  are  two  distinct  parts  with  distinct 

heart  and   cavities  and  vessels,  and  each  performing  a  distinct  function  and  separate 

▼iti2!"vi^  circulation  of  the  blood.    Physiologists  have  accordingly  divided  circuia- 

two  auri-'  ^^^  ^^^  ^®  systemic  and  the  pulmonic  circulations,  both  performed  at 

dea  and     the  same  time  by  different  sets  of  vessels,  though  by  one  heart,  and  in  the 

two  ventri-  foHowins  raanner.(y)  The  right,  or  more  properly,  front  part  of  the  heart, 

clcs(  and  of  has  two  distinct  cavities,  called  the  right  auricle  and  right  ventricle;  and 

•  ^^Ji^  *^®  '^^^  {'^^  more  properly  the  posterior)  part  of  the  heart,  has  also  two 

taDuc  c^  distinct  cavities,  called  the  left  auricle  and  left  ventricle  (z)     These  re- 

culation.      spective  parts  perform  two  distinct  circulations  of  the  entire  blood;  the 

first  being  that  through  the  right  auricle  and  ventricle  and  the  lun?s,  maj 

be  termed  the  Pulmonic  circulation;  and  the  second,  through  the(a)  lefl 

auricle  and  ventricle,  and  the  whole  of  the  arteries  and  veins,  may  be 

termed  the  j^or/tc  circulation,  in  respect  of  the  blood  first  commencing 

the  latter  circulation  through  the  Aorta.    The  dark  carbonated  or  effete 

blood,  which  has  returned  towards  the  heart  through  the  veins,  enters  the 

ri^ht  auricle  of  the  heart,  and  from  thence  it  is  poured  into  the  right  ven- 

trtcle^  and  when  this  ventricle  has  become  distended  to  a  certain  extent, 

its  fibres  contract,  and  its  cavity  being  thus  considerably  diminished,  a 

proportionate  quantity  of  the  fiuid  which  it  contains  is  expelled  into  and 

through  the  Pulmonary  Artery  and  its  branches,  into  and  through  the 

lungs^  and,  after  being  there  renovated  or  uncarbonized,  and  oxygenated, 

or  otherwise,  there  improved  by  the  atmosphere  in  the  manner  before  and 

also  hereafter  stated,  it  is  returned  in  its  improved  state  through  the  four 

pulmonary  veins  into  the  left  auricle  of  the  neart.    This  is  one  complete 

circulation  called  the  Pulmonic  or  Lesser  Circulation,    From  the  left 

auricle  the  thus  renovated  and  scarlet  blood  is  propelled  into  the  left 

ventricle,  and  thence  into  the  Aorta,  which  is  the  original  and  principal 

artery  of  the  left  or  posterior  part  of  the  heart,  and  thence  through  all  the 

arteries  and  veins,  and  entirely  into  and  through  every  part  of  the  frame 

back  again  to  the  right  auricle  of  the  heart;  and  this  is  termed  the 

Chreater  Circulation  or  Aortic,  or  systemic  circulation;  and  then  the 

name  double' circulations  are  again  and  again  regularly  repeated  without 

deviation  during  life. 

Tlie  two        With  respect  to  the  internal  cavity  of  the  heart,  it  is  lined  with  the  like 

*^c^       firm  membrane  as  the  ontside.(6)    The  interior  of  the  heart  is  unequally 

and  two     divided  by  a  strong  muscular  Septum  into  two  distinct  cavities  called 

ventricles,  which  have  no  direct  communication  with  each  other.     There 

are  also  two  thin  muscular,  or  almost  membranous  bags  at  the  base  of  the 

(y)  Park's  Inquiiy,  43.  organs  are  so  placed,  see  1  Bost  269. 

(z)  Dr.  Bostock  explains  why  these        (a)  1  Bost.  270;  2  Dungl.  Phy.  117. 
were  termed  right  or  lefl  auricle  or  ven-        (b)  Id.  268.    [This  is  an  error,  the  in- 

tride,  though  m  reference  to  mankind  ternal  surfaces  of  the  heart  are  lined  by  a 

incorrect,  viz.  that  the  terms  were  taken  serous  membi-ane,  resembling  that  of  the 

ftom  the  positions  in  animals  where  these  blood  vessels.] 
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heart  called  aurieks,  forming  in  all  four  separate  cells,  each  of  the  auri-  ohap.  v. 
cles  communicatins  with  its  corresponding  ventricle;  but  the  auricles,  as  ^'^*  ^ 
well  as  the  ventricles,  have  no  direct  communication  with  each  other,  so     ^^^* 

that  if  the  cavities  of  the  heart  are  properly  constituted,  the  blood  cannot  — ■ ^ 

escape  directly  from  one  auricle  into  the  other  auricle,  or  from  one  ven- 
tricle into  the  other  ventricle.  Although  the  auricles  may  be  coosidered 
as  membranous  bodies  compared  with  the  ventricles,  yet  they  are  fur- 
nished with  numerous  fibres  and  possess  powers  of  contraction. (c) 

It  is  generally  supposed  that  tne  right  auricle  is  larger  than  the  left, 
and  some  contend  that  its  proportion,  compared  with  the  left,  is  about 
seven  to  five.((/)  But  it  is  admitted  that  the  left  auricle  is  considerably 
stronger  than  the  right,  even  as  one  to  three.(e) 

Both  the  ventricles  have  valves  to  their  respective  orifices  and  to  the  The  valves 
mouths  of  the  arteries,  and  which  are  so  constructed,  that  when  the  ven*  of  the  ven- 
tricles contract  and  the  blood  is  forced  out,  the  current  is  necessarily  ^^les  and 
propelled  in  the  proper  direction,  and  is  prevented  from  returning  back  ^'^ 
to  the  heart.(/^  There  is  a  valve  or  set  of  valves  which,  from  its  figure, 
as  consisting  ol  three  principal  divisions,  has  been  called  tricuspid^  at- 
tached to  the  passage  between  the  right  auricle  and  ventricle,  and  so  con- 
structed that  by  the  contraction  of  the  ventricle  it  closes  up  this  orifice, 
and  prevents  the  blood  from  returning  into  the  auricle,  so  that  it  is  neces- 
sarily sent  forward  into  the  pulmonary  artery,  which  likewise  opens 
into  the  right  ventricle.  The  pulmonary  artery  carries  the  blood  through 
the  lungs,  the  return  of  the  blood  into  that  artery  being  prevented  by  three 
valves  at  its  commencement,  which  from  their  rorm  are  called  the  sigmoid 
or  semilunar,  and  after  it  has  undergone  its  appropriate  change  from  the 
action  of  the  air,  it  is  returned  into  the  left  auricle  by  the  pulmonary 
veins.  The  like  mechanical  process  occurs  in  the  left  side  ot  the  heart, 
for  the  left  ventricle,  after  it  has  received  from  the  left  auricle  a  certain 
<]uantity  of  the  blood,  contracts,  and  a  valve  at  its  mouth,  which  (from 
its  consisting  of  two  principal  divisions)  is  called  the  mitral  valve,  pre- 
vents the  blood  from  returning  into  the  left  auricle,  and  it  is  accordingly 
propelled  into  the  aorta,  the  ^reat  systemic  artery;  and  when  the  blood 
has  once  entered  that  artery  it  is  prevented  from  flowing  back  into  the 
heart  by  the  set  of  valves  called  sigmoid  or  semilunar,  placed  at  the 
mouth  of  the  aorta.(^)  From  an  enumeration  of  the  mechanism  of  these 
valves,  it  appears  that  it  is  impossible  for  the  blood  to  return  from  the 
ventricle  into  the  auricle,  because  when  this  fluid  endeavours  to  escape, 
the  first  effect  is  to  raise  up  the  valve  which  was  floating  upon  its  surface, 
and  to  apply  it  closely  to  the  passage  which  leads  from  the  ventricle  to 
the  auricle.(A) 

With  respect  to  the  ventricles,  it  has  been  supposed  that  the  right  is 
lai^ger  than  the  left;  but  the  better  opinion  is,  that  they  are  nearly  alike 
capacious,(«)and  each  of  the  ventricles  can  hold  between  two  and  three 
ounces  of  blood,  and  at  each  contraction  and  jet  nearly  that  quantity  is 
propelled  into  the  respective  arteries.(A:)  But  the  left  ventricle  is  con- 
sidered much  stronger  than  the  right,(/}  and  this  is  accounted  for  because 
the  right  merely  has  to  propel  the  blood  into  the  lesser  circulation;  where- 
as, tl]^  left  ventricle  has  to  propel  it  through  the  larger  circulation,  which 
consequently  requires  more  power  and  force*  (m) 

(e)  1  Boat  269,  270$  2  DungL  Pby.  (g)  Id.  274;  2  Horn.  Anat  190^  193; 
121.  2  Dungl.  Phy.  120, 121. 

id)  HaUer,  EL  Ph.  vol.  iv.  2,  17;  1        W  \^J^  274. 
Boat  269  270  ^l)  ^^  ^^  ^^' 

(e)  1  Boat  284,  285.  ED.  Bliim!91. 

(/)  Id.  273,  274;  Jackson,  Prin.  Med.        (/)  1  Boat  285;  2  Horn.  Anat  192. 
468.  (m)  Id.  2  DnngL  Pby.  131. 
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CHAP.  V. 

SXCT.    I. 
ClRCVIJi- 

•noir. 

— 

The  pul- 
monaiy  ar- 
teiy,  uid 
the  aorta 
anddimen- 
nons. 

Internal  ar- 
terie%veins 
andnenrea 
of  the  heart 
itself. 


The  coro- 
nary arte- 
ries of  the 
heart  itself. 


Theooro- 

naiy  veins. 


Thenenres 
of  the 
heart. 


Effect  of 
mental 


The  pulmonary  artery  carrying  the  blood  from  the  right  or  anterior  ven* 
tricle  of  the  heart  towards  the  lungs,  and  the  aorta  carrying  the  blood  from 
the  left  or  posterior  ventricle  of  the  heart  towards  every  part  of  the  human 
frame,  are  nearly  of  the  same  diameters  (namely,  nearly  that  of  an  inch,^ 
and  appear  to  be  so  constructed,  as  to  pass  equal  quantities  of  blooa 
through  each  circulation. (n)  * 

The  heart  itself  and  everj  part  of  it  is  supplied  with  numerous  arteries 
and  veins  for  its  stimulation,  support  and  nourishment.  The  fleshy 
fibres  are  supplied  with  an  immense  number  of  blood  vessels,  which 
arise  from  the  coronary  or  cardiac  arteries^  and  are  so  infinitely  ramified, 
that  the  whole  structure  of  the  heart  has  been  described  as  composed  of 
them;  but  that  description  must  not  mislead,  for  the  heart  itseU  is  com- 
posed chiefly  of  solid  muscle.  The  stimulus  to  the  contraction  of  the 
heart  itself  is  supposed  to  be  the  arterialized  or  renovated  blood  from  its 
oivn  coronary  arteries ^  and  not  the  general  mass  of  blood  passing  through 
the  left  ventricle  and  auricle,  and  it  has  been  suggested  that  the  heart 
itself  would,  if  supplied  from  its  own  arteries  with  proper  blood,  equally 
contract  and  act,  whatever  might  be  the  fluid  of  proper  temperature  and 
consistency  passing  through  the  same.(o) 

The  Coronary  Arteries  sprinv  from  the  aorta  immediately  after  the  re- 
novated blood  has  passed  from  the  left  ventricle  into  the  aorta.  These  co- 
ronary arteries  flow  into  and  through  all  parts  of  the  heart,  and  are  merely 
designed  for  the  supply  of  the  heart  itself.  The  bloiKi  in  these  having 
merely  passed  from  the  lungs  through  the  pulmonary  veins,  and  the  left 
auricle  and  ventricle,  and  not  having  been  encumbered  by  any  particles 
of  the  frame,  is  in  the  highest  state  of  perfection,  fully  oxygenated  and 
not  carbonized,  and  consequently  calculated,  as  far  as  blood  can  in  any 
state  exist,  to  excite  all  parts  of  the  muscular  fibres  of  the  heart  itself, 
and  hence  it  is  considered,  that  as  long  as  oxygenated  blood  continues 
to  flow  from  the  lungs,  the  heart  is  kept  in  constant  perfect  action.(p) 

After  the  blood  has,  in  these  coronary  arteries  and  their  ramifications, 
performed  this  ofiice  of  exciting  the  muscular  fibres  of  the  heart  itself  to 
contract,  and  perform  their  office  in  that  respect,  such  blood  having  be- 
come in  a  degree  efi*ete  or  carbonized,  passes  off*  from  the  heart  through 
the  Coronary  Veins  into  the  right  auricle,  where  it  is  mixed  with  the 
other  blood  returned  from  the  Venae  Cav8e.(/)) 

The  heart  itself  is  but  scantily  supplied  with  Nerves;{q)  but  under  cer- 
tain circumstances,  as  of  passion  or  mental  agony,  the  action  of  the  heart 
is  greatly  influenced  by  the  nervous  power.(r)  Dr.  Bostock  considers  that 
the  heart  has  but  a  small  share  of  sensibility,  or  more  properly  sensitive- 
ness, and  that  when  it  acts  in  its  ordinary  manner  it  produces  no  sensation, 
and  that  it  is  not  under  the  control  of  the  will,  and  that  the  nerves  dis- 
tributed to  it  are  less  numerous  than  those  which  are  sent  to  other  parts 
containing  the  same  number  of  muscular  fibres,  and  that  tioth  from  their 
origin  and  texture,  they  are  more  analogous  to  the  nerves  which  supply 
the  muscular  coats  of  the  viscera  than  to  those  which  are  distributed  over 
the  proper  mu8cles;(«)  but  that  one  important  use  which  the  nerves  of  the 
heart  serve  as  well  as  those  of  all  the  other  arterial  viscera^  is  to  indicate 
to  us  any  injury  or  disease  of  the  organs  of  which,  as  they  are  removed 
from  our  view,  we  might  be  unconscious,  were  not  the  parts  endowed 
with  the  faculty  of  feeling  pain.(/) 

Almost  every  motion  of  the  mind  influences  the  action  of  tlie  heart. 
Thus  by  its  nerves  and  the  effect  of  mental  emotion,  the  heart  acts  more 


(n)  3  Good,  20;  2  Horn.  Anat  191.  Anat.  197. 

(o)  2  Host  140.  (r)  1  Best.  303, 

(p)  Ibid.  2  Horn.  Anat  195,  196.  (a)  Id.  303. 

(q)  1  Boat  243,  303,  &c.;  2  Horn.  (0  Id.  304. 
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frequently  in  joj,  more  (quickly  and  strongly  in  anger,  more  slowly  and   chap.  v. 
languidly  in  grief.    Sighing  increases  the  action  of  the  heart  and  arteries;    Sxct.  L 
consequently  study  or  anxiety  is  injurious  in  pectoral  complaints;  and    Cikcuia- 
even  the  external  objects  of  nature,  operating  on  the  organs  of  sense,  inilu-      "nov, 
ence  the  actions  of  the  heart:  thus  different  scenes  in  nature  produce  pecu-  emotions 
liar  effects,  placid  scenery  tranquillizes,  wild  picturesque  scenery  quick-  on  the 
ens  them.(u)    Dr.  Bostock  has  made  some  valuable  observations  upon  the  heart 
effect  of  the  nerves  in  cases  of  this  kind;(j:)  he  says,  there  is  another  use 
which  may  be  assigned  to  the  nerves  of  the  heart,  although  it  may  belong 
more  to  the  moral  than  to  the  physical  part  of  our  frame,  namely,  that  al- 
though the  heart  in  its  ordinary  action  is  independent  of  the  nervous  sys- 
tem, yet  on  certain  occasions  it  is  liable  to  be  influenced  through  it.    Tnis 
is  especially  the  case  with  respect  to  mental  emotions,  which  frequently 
produce,  or  are  attended  by  some  change  in  the  state  of  the  circulation, 
either  quickening  or  retarding  the  action  of  the  heart,  or  affecting  the  quan- 
tity of  blciod  propelled  by  each  pulsation.     Hence  according  to  the  nature 
of  the  emotion,  a  greater  or  less  quantity  of  blood  will  be  sent  to  the  sur- 
face of  the  body,  and  in  no  part  will  the  effect  of  this  change  be  more  ap- 
parent than  in  the/ace.     The  countenance,  therefore,  as  indicated  by  the 
state  of  the  circulation,  becomes  the  index  of  mental  emotion,  and  as  it  is 
not  under  the  control  of  the  will,  it  frequently  points  out  what  is  actually 
passing  in  the  mind  in  a  manner  which  can  neither  be  falsified  nor  concealed, 
and  there  are  many  important  effects  which  are  produced  upon  the  vari- 
ous functions,  as  well  contractile  as  sensitive,  by  an  occasional  increase 
or  diminution  of  the  circulation,  as  indirectly  effected  by  the  nerves  of 
the  heart.(^) 

With  re!»pect  to  the  contractility  of  the  heart,  one  of  its  vital  functions  The  oon- 
and  most  obvious  and  characteristic  property,  is  its  constant  motion,  and  ^l****^®^ 
the  readiness  with  which  it  obeys  the  action  of  various  stimulants.    The  *"®  "*■"• 


contractility  of  the  muscular  fibres  of  the  heart  is,  indeed,  the  main  spring 
of  the  animal  machine,  considering  it  is  an  apparatus  adapted  for  the  pur- 
pose of  spontaneous  motion;  for  the  direct  office  of  the  heart  and  the  im- 
mediate effect  of  its  contraction,  is  to  propel  the  blood  through  the  two  cir- 
cuhUians^  in  one  of  which  it  undergoes  a  certain  necessary  change,  while 
in  the  other,  it  is  sent,  after  being  changed,  to  all  parts  of  tne  body,  giving 
to  each  of  them  their  specific  powers  and  capacities  for  action,  (z)  The 
causes  of  this  contractility,  or  action  of  the  heart,  will  be  presently  con- 
sidered, (a)  It  is  attributable  to  the  renovated  blood  flowing  from  the  im- 
mediate part  of  the  aorta  into  its  own  coronary  arteries,  and  it  is  not  at 
all  attributable  to  the  influxof  the  mass  of  blood  into  the  left  ventricle  and 
auricle  from  the  pulmonary  vessels,  though  such  mass  of  blood  will  af- 
terwards act  upon  the  arteries,  &c. 

By  the  before  mentioned  structure  of  the  heart,  it  is  adapted  for  its  Action  and 
perpetual  and  equal  motions,  which  are  an  alternate  systole  and  diastole,  heating  of 
or  contraction  and  relaxation  of  the  auricles  and  ventricles  in  succession.  ^^  heait 
The  use  of  the  heart,  as  forming  part  of  the  circulating  system,  is  to  receive 
the  blood  from  the  veins,  and  to  propel  it  again  through  the  arteries. 
This  is  accomplished  by  the  contraction  of  its  fibres,  by  which  the  cavities 
of  the  heart  are  diminished  in  size,  and  their  contents  necessarily  forced 
out. (6)     The  diastole  of  the  heart  contributes  mainly  to  carry  on  the  cir- 
culation of  the  blood  by  exerting  the  power  of  suction,  and  thus  drawing 

(u)  Brous.  Pby.  397;  Jackson,  Prin.        (b)  1  Best.  270;  3  id.  314;  Ell.  Blum. 

Hed.  505.  88;  and  see  Dr.  Goodwyns  upon  the  dias- 

(x)  1  Best  305.  tole  of  the  heart  contributing^  mainlu  to 

\y)  Id.  cany  on  the  circulation  of  the  blood,  as 

(z)  Id.  305;  Jackson,  Prin.  l&ed.  476.  set  forth  3  Boat  314;  2  Dimgl.  Pby.  126^ 

(a)  1  Boat.  306,  308.  &c 
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cuAr.  V.  into  its  cavity  the  blootl  from  the  trunks  of  the  veins,  (c)  Thos,  as  often 
SicT.  I.  as  the  auricles  contract  to  impel  the  blood  v^hich  they  have  respectively 
CiRCDLA-  receiveil  into  their  appropriate  ventricles,  the  latter  are  at  the  same  mo- 

— 1^2^ —  ment  relaxed  (from  having  previously  propelled  their  contents)  to  receive 
the  blood;  immediately  afterwards,  when  the  distended  ventricles  are 
contracting  to  impel  the  blood  into  their  two  great  arteries;  namely,  the 
pulmonary  artery  and  the  aorta,  the  auricles  relax,  and  receive  a  fresh 
supply,  {d)  But  the  simple  diminution  of  the  cavities,  and  the  mere  press- 
ing out  of  the  blood,  would  not  be  sufficient  for  the  purpose  of  the  circu- 
lation, for  it  is  not  only  necessary  that  the  blood  be  moved,  but  that  it 
be  moved  in  the  right  direction:  for  this  purpose  the  heart  is  furnished 
with  an  elaborate  mechanism  of  valves,  which  are  attached  to  the  orifices 
of  the  ventricles  and  the  mouths  of  the  arteries,  and  which  are  so  con- 
structed, that  when  the  heart  contracts  and  the  blood  is  forced  out,  the 
current  is  necessarily  prevented  from  returning,  and  is  propelled  in  the 
proper  direction. (e) 

On  applying  the  ear  or  a  stethoscope  to  the  region  of  the  heart,  the  dis- 
tinct Bounds  of  the  action  of  the  ventricles  and  auricles  may  be  at  once 
perceived.  At  the  moment  of  the  arterial  pulse  is  heard  a  dull  sound, 
and  immediately  afterwards,  without  any  interval,  a  clearer  sound,  simi- 
lar to  the  noise  of  a  valve,  or  to  the  lickmg  of  a  dog.  The  former  arises 
from  the  action  of  the  ventricles,  the  latter  from  that  of  the  auricles. 
The  former  occupies  about  two-fourths  of  the  whole  time,  the  latter  one- 
fourth  or  one-third,  and  then  a  pause  occurs  of  another  one-fourth.  This 
is  termed  the  rhythm  of  the  heart's  action.  (/) 

The  sounds  of  the  heart  are  ordinarily  neard  in  health  between  the 
cartilages  of  the  fifth  and  seventh  ribs,  and  under  the  inferior  part  of  the 
sternum;  those  of  the  left  side  of  the  heart  in  the  former  situation,  and 
those  of  the  right  in  the  latter.  The  shock  or  stroke  occurs  as  above  at 
the  contraction  of  the  ventricles.  The  force  and  extent  of  the  sound  and 
of  the  shock,  and  the  rhythm  of  the  heart's  action,  are  variously  altered 
in  diseases  and  other  sounds  superadded.(g') 

Beating  of      With  respect  to  the  striking  or  beating  of  the  heart  against  the  ribs^  the 

the  heart  cause  is  assigned  to  be  the  injection  of  blood  into  the  arch  of  the  aorta» 
and  its  then  conseauent  effect  to  straighten  its  curvature,  and  which 
raises  up  the  apex  ot  the  heart,  by  which  it  is  brought  into  contact  with 
the  ribs.(A)  The  vena  cava  is  considerably  increased  in  size  during  in- 
spiration, and  which  is  to  be  ascribed  to  the  partial  vacuum  which  is  then 
formed  in  the  chest.  The  force  which  the  venous  blood  exerts  in  enter- 
ing the  right  auricle  of  the  heart,  in  consequence  of  such  expansion  of  the 
chest  and  the  great  vessels  behind  the  heart,  is  supposed  tojpush  the  heart 
forward,  and  Sms  to  cause  it  to  strike  against  the  rib.  The  expansion 
of  the  chest  thus  attracts  the  blood,  and  causes  it  to  fill  the  great  veins,  in 
order  to  occupy  the  partial  vacuum  which  would  otherwise  be  produced.(f) 
Dr.  Bostock  observes,  that  the  exact  order  o(  succession  in  which  the  dif- 
ferent parts  of  the  heart  contract,  has  been  a  question  that  has  given  rise 
to  much  discussion.  He  observes,  that  it  is  obvious  that  each  auricle 
must  contract  before  its  corresponding  ventricle,  but  that  it  has  been 
questioned  whether  anv  of  these  events  are  synchronous  (i.  e.  simtdtane- 
ofis,)  or  whether  they  dio  not  each  of  them  occur  in  succession.  But  it  is 
now  very  generally  admitted,  that  the  parts  of  the  same  description  con- 

(e)  Dr.  Goodwyns  on  the  derivation  of  3  Dungl.  Phy.  130. 
the  blood;  and  3  Boot  314.  (e)  Id. 

(d)  Brous.  Phy.  395.  (A)  J.  Hunter  on  the  Blood,  146,  note; 

(c)  1  Boat.  270.  1  Best.  TTTi  3  id.  313,  314. 

(/)EU.  Blum.  96(  and  Sharp's  Manual        (t)  Dr.  Bany'a  Experiments  on  the 

of  Percussion  and  Auscultation,  73,  &c.;  Beating  of  the  Heait,  and  2  Boat  SI. 
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tract  precisely  at  the  same  point  of  time  as  the  two  auricles  and  the  two  chap.  t. 
ventricles,  and  that  the  contraction  of  the  auricles  exactly  alternate  with    ^^^-  ^• 
that  of  the  ventricles;  and  that  the  contraction  of  the  arteries  is  simulta-   C***'"^* 

neoas  with  that  of  the  auricles,  (j)     It  is  necessary,  however,  to  apprize '—^ 

the  student,  that  recently  Dr.  Alderson  has  raised  an  objection  against 
the  mode  by  which  William  Hunter  endeavoured  to  explain  the  cause  of 
the  beating  of  the  heart,(^)  whilst  a  very  able  anatomist  of  the  present 
time  has  stated  that  the  best  explanation  of  the  beating  of  the  heart 
against  the  ribs  is,  that  the  auricles  being  tied  down  to  the  spine  by  the 
pericardiomt  and  the  ventricles  remaining  loose  when  the  blood  fifU  the 
auricUa,  the  ventricles  are  necessarily  tilted  up,  to  accommodate  tlie 
heart  to  the  change  of  form  at  its  base. 

It  has  been  disputed  to  what  manner  and  to  what  extent  the  ventricles 
contract,  bat  it  is  now  generally  admitted,  that  the  cavities  of  the  ven- 
tricles are  diminished  in  every  direction.  (/)  Dr.  Bostock  observes,  that 
the  beating  is  not  felt  at  the  instant  when  the  ventricle  begins  to  contract^ 
but  when  the  contraction  has  produced  its  effect  in  filling  the  arch  of  the 
aorta,  (m) 

Every  part  of  the  blood  passes  through  all  the  four  cavities  of  the  heart  lUpidity  of 
in  the  course  of  a  complete  circulation;  it  therefore  necessarily  follows,  ^be  drcu- 
that  if  all  the  four  cavities  contract  an  equal  number  of  times  during  the  Jff*??i?L 
same  interval,  they  must  propel  the  same  quantity  of  blood,  and  conse-  ^t^^m-ii 
qnently  if  they  differ  in  size,  that  a  portion  of  the  contents  of  the  larger  ^^  heut» 
of  them  will  not  be  expelled.     It  is  however  conjectured,  that  the  auri- 
cles do  not  on  each  contraction  propel  the  whole  of  their  contents,  (n) 

The  quantity  of  blood  expelled  from  each  ventricle  at  each  contraction 
is  estimated  at  two  ounces,  and  taking  the  weight  of  the  whole  of  the  blood 
in  circulation  at  thirty-three  pounds,  and  the  number  of  pulsations  are 
taken  at  seventy -five  in  a  minute,  we  shall  find  on  this  data  that  the 
blood  will  complete  its  circulation,  or  the  whole  of  it  pass  through  the 
heart  in  about  two  minutes  and  one  half,  and  that  a  mass  of  the  fluid 
equal  to  the  blood  would  be  carried  through  the  heart  twenty- four  times 
in  an  honr.fo)  But  this  will  necessarily  vary  in  different  ag;es  and  con* 
ttitutions,(i>)  and  it  jnust  be  observed,  that  the  different  portions  of  blood 
complete  the  circulation  in  very  different  periods  of  time,  partly  depend- 
ing apon  the  length  of  the  course  which  tney  have  to  follow,  and  partly 
upon  the  degree  of  resistance  with  which  they  meet  When  the  blood 
is  sent  into  the  aorta  it  soon  begins  to  pass  into  the  different  arterial 
branches  that  are  connected  with  the  great  trunk;  a  part  only  circulates 
through  the  arteries  and  veins  of  the  heart  itself;  another  portion  takes  a 
longer  circuit  through  the  chest,  and  others  through  such  as  are  more  ex- 
tended, until  a  part  of  the  blood  is  carried  to  those  organs  that  are  most 
remote  from  the  heart ;(9)  and  it  may  reasonably  be  concluded,  that  the 
blood  that  makes  the  shortest  circuit  soonest  returns  to  the  heart 

It  has  been  stated  that  the  auricles  and  ventricles  are  filled  and  emptied 
alternately,  so  that  there  is  no  period  in  which  the  whole  of  the  heart  is 
either  full  or  empty,  but  that  as  the  substance  of  the  ventricles  is  much 
more  considerable  than  that  of  the  auricles,  and  as  the  former  belong 
more  particularly  to  the  heart  itself,  the  term  systole  and  diastole  of  the 

(A  1  Bost 289; 2 DungL Phy.  130, 131.        (m)  3  Boat. 314. 

(A)   Dr.    Alderson's   obscnrations   in        („\  i  Bost  288;  2  Dungl.  Phy.  131. 

^!^X  i^T^  ""C*  ?^"i  ^w^^5         (0)  Id.  288;  Lxzars,  part  u.  p.  145, 146 
Bost  313,  314;  see  also  Dungl.  Phy.  132.     ^^0^0^        '  ^  *  *^ 

(/)  Sid>atier,>nat  torn.  ii.  p.  229,  Bi-    ^^^  ^°"; 
chi^  Anat  Discrip.  torn.  iv.  p.  113;  1        (P)  L»z«^  part  u.  p.  145,  179,  ISa 
Bost.  292..  {q)  1  Bost  288. 
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heart  are  applied  to  the  contractinn  and  dilatation  of  theyentrides  respec* 
lively,  and  are  of  course  reversed  with  respect  to  the  auricles.(r) 

It  has  in  general  been  considered  that  this  constant  and  equal  action  or 
motion  of  the  heart  depends  upon  the  irritability  (more  prop<*rly  eontrac- 
tility)  of  its  muscular  parts,  excited  bj  the  renovating  scarlet  blood  flow- 
ing into  its  oum  coronary  arteries  from  the  aorta  close  to  its  origin,  from 
the  left  ventricle, («)  and  as  it  has  been  said,  influenced  by  its  nerve8.(») 
But  with  respect  to  the  latter,  we  have  seen  that  it  is  supposed  that  in 
ordinary  circumstances  the  nerves  have  little  or  no  influence  upon  the 
action  of  the  heart,  or  the  circulation  of  the  blood,  though  mental  emotion 
in  particular  cases  will  influence.//)  If  by  the  suspension  of  respiration 
black  and  carbonated,  instead  ot  scarlet  oxygenized  blood,  should  be 
carried  into  the  coronary  arteries  of  the  heart  from  the  aorta,  the  muscles 
of  the  heart,  it  is  supposed,  would  no  longer  be  excited,  and  they  would 
cease  to  propel  the  blood  into  the  aorta  in  its  ordinary  circulation. (ti)  It 
is  said  to  be  universally  allowed  that  the  renovated  blood  is  the  true  sti- 
mulus to  the  muscles  of  the  heart,  and  causes  its  action,  and  which  oc- 
casions the  circulation  of  the  blood,  (x)  But  though  the  renovated  blood 
so  acts  on  the  left  auricle  and  venttncle  of  the  heart,  it  cannot  so  act  upon 
the  right  auricle  and  ventricle,  as  the  blood  flowing  to  them  is  venous 
and  effete,  and  this  consideration  has  occasioned  a  difficulty  in  the  mind 
of  some  physiologists,(i/)  and  Mr.  Brodie  has  suggested,  that  this  con- 
tractility or  action  of  the  heart  is  attributable  to  some  influence  transmit- 
ted to  it  in  the  same  manner  as  with  respect  to  the  diaphragm,  and  not 
upon  the  blood  in  its  cavities,  (z)  and  there  appears  to  be  still  a  doubt  upon 
the  cause  of  the  action  of  the  heart.(a)  Dr.  Bostock  observes,  that  we 
know  that  distension  excites  a  muscle  to  contract,  and  that  where  a  mus- 
cle has  contracted,  relaxation  ensues:  in  the  present  case,  therefore,  we 
can  only  say,  that  in  the  formation  of  the  body  the  degree  of  contractility 
bestowed  upon  the  heart,  the  quantity  of  distension  which  it  receives  from 
the  blood,  the  size  and  texture  of  the  arteries  which  are  to  transmit  the 
blood  and  the  quantity  of  resistance  which  it  has  to  overcome,  are  all  so 
nicely  balanced,  that  each  particular  action  is  retained  in  due  subjection 
to  the  rest,  and  contributes  to  form  one  harmonious  whole,  {b)  But  why 
it  is  so  we  have  no  certain  precise  knowledge.  Another  question  has  arisen, 
what  is  it  that  enables  the  heart  to  proceed  for  years  together  without  fa- 
tigue, pulsating  at  equal  intervals,  and  propelling  the  same  quantity  of 
blood?  Some  have  considered  it  to  be  tne  result  of  certain  nerves  from 
the  brain,  (c)  Others,  anciently,  (when  the  supposition  of  the  existence 
of  some  unknown  invisible  agent  prevailed)  to  the  anima  or  soul  supposed 
to  reside  in  man,  and  superintend  his  actions,  and  which,  knowing  the 
fatal  effects  that  would  ensue  from  the  interruption  of  so  important  a 
function,  was  supposed  to  be  constantly  careful  to  preserve  it  in  a  proper 
state  of  action,  (c)    But  both  these  doctrines  are  now  considered  untena- 


(r)  1  Host.  288,  289. 

(«)  £1.  Blum.  92;  and  see  2  Par.  & 
Fonb.  17  to  25;  1  Host.  303,  &c.;  2  id. 
140.  In  2  Boat.  140,  it  is  observed,  that 
the  contractility  of  the  heart  is  occasioned 
principally,  if  not  entirely,  from  the  blood 
of  its  own  coronaiy  arteries,  proceeding 
from  the  great  trunk  of  the  aorta,  in  the 
highest  state  of  renovation,  from  the  lungs, 
and  not  from  the  great  mass  of  blood  which 
is  poured  into  the  left  ventricle  from  the 
pulmonaiy  veins. 

(0  1  Bo6t  243, 303. 


(tt)  2  Par.  &  Fonb.  19,  20. 
(x)  1  Bell,  Anat.  485;  2  Dungl.  Phy. 
135,  &c. 

iy)  1  Bost.  306,  note. 

(z)  See  Cooke  on  Nervous  Diseases, 
Introd.?  1  Bost.  307,  note. 

(a)  1  Bost.  305,  307. 

(6)  Id.  310, 311;  and  ante  81  to  89,  as 
to  the  muscles. 

(e)  This  was  called  the  Stahlian  doc- 
trine; see  1  Bost.  309;  and  ante  40;  2 
Dungl  Phy.  134. 


OF  CIRCULATION,  &c.  185 

We,  though  it  is  confessed  that  wc  do  not  know  the  cause  of  this  conti-    chap.  v. 
nued  regularitj  in  the  heart's  action .^^Z)     If  the  renovated  blood  has  ^■*^'  ^* 
power  to  excite  the  peculiar  muscular  nbres  of  the  left  auricle  and  ven-   CwcutA- 

tricle  to  contract  on  one  occasion,  whj  may  not  a  repetition  or  continued 1 — 

flow  of  the  same  description  of  blood  occasion  a  regular  repetition  of  the 
contraction?  and  if  the  veins  propel  and  the  right  ventricle  acts  by  suc- 
tion on  the  venous  blood,  and  occasions  contraction  of  the  left  ventricle, 
why  may  not  that  operation  also  be  repeated  in  like  regular  succession? 
We  may  here  add,  that  thout^h  the  heart  thus  propels  the  blood  into  the 
arteries,  yet  the  continuation  of  the  circulation  is  not  now  attributed  to 
the  mere  projectile  force  of  the  heart,  but  to  a  joint  power,  compounded 
of  the  action  of  the  heart  and  of  the  arteries  themselves,  which  also  have 
a  contracting  and  projectile  power, (e)  and  perhaps  the  veins  themselves 
also  have  and  act  as  a  propelling  power.  (/)  It  is  now  the  general  opi- 
nion, that  the  heart  is  not  the  only  propelling  force  of  the  blood,  but  that 
the  muscularity  and  irritability  of  the  arteries  also  materially  assist. 

It  is  said  that  at  birth  the  heart  contracts  from   130  to  140  times  in  a  State  of 
minute;  at  one  year  old  I2O5  at  two  years  old,  110;  at  three  years,  90;  cipcuUtion 
at  seven  years,  85;  at  fifteen  years,  or  puperty,  80;  at  mature  age  from  atdifferenl 
65  to  75;  and  in  old  age  between  60  and  70.    All,  however,  vary  consi-  *8^ 
derably  in  different  individuals,  but  the  general  difference  of  the  pulse 
at  certain  ages  should  be  carefully  coni»idered  by  the  practitioner,  that 
he  may  be  able  to  calculate  the  abberrations  in  disease.  (^) 

The  cause  of  a  single  sensation  of  a  palpitation  of  the  heart,  is  the  con- 
traction of  the  ventricles,  arising  from  a  change  of  the  situation  of  the 
apex  of  the  heart  striking  against  the  cartilages  of  the  ribs,  and  at  the 
same  moment  that  the  ventricles  are  contracting,  the  left  auricle  is  fill- 
ing; which  cavity  being  placed  posteriorly  or  dorsal,  will  strike  the  ver- 
tebrac^  so  as  to  assist  in  producing  this  sensation,  (h) 

It  has  been  said,  that  the  heart  has  the  same  repose  as  the  brain,  the 
auricles  and  ventricles  acting  in  succession,  and  a  pause  occurring  be- 
fore their  action  is  renewed;  but  that  during  the  very  short  time  while 
these  parts  are  only  acting,  their  functions  continue,  because  they  are  be- 
coming distended  by  the  blood,  the  function,  therefore,  of  the  heart  con- 
stantly goes  on,  while  that  of  the  brain  entirely  intermits  in  sound  sleep.(() 

The  course  of  the  circulation  of  the  blood  from  the  heart  into  and  "Discovery 
through  the  arteries,  and  from  thence  into  and  through  the  veins  back  to  of  die 
the  heart,  was  discovered  by  Dr.  Harvey,  Physician  to  St  Bartholomew's  ^?^^  ^ 
Hospital,  and  promulgated  by  him  in  an  anatomical  and  surgical  course  oHhe  *"* 
of  lectures  at  the  College  of  Physicians,  in  A.  D.  1619.     He  is  entitled  blood 
to  the  glory  of  having  made  it,  says  Hume,  in  his  History  of  England,  through 
Chap.  62,  by  reasoning  alone  without  any  mixture  of  accident.     He  in-  the  heart, 
formed  Boyle  that  he  was  led  to  it  by  reflecting  on  the  arrangement  of 
the  valves  of  the  heart  and  veins,  as  exhibited  by  his  preceptor  Fabricius; 
nothing  he  knew  was  placed  in  vain,  and  they  clearly  alluwed  a  fluid  to 
pass  but  one  way.     By  this  argument,  and  the  fact  of  a  ligature  upon  an 
artery  causing  the  blood  to  accumulate  in  it  on  the  side  nearest  the  heart, 
and  upon  a  vein  beyond  the  ligature,  and  that  animals  bleed  to  death  by 
wounds  in  arteries  or  veins,  he  chiefly  established  his  doctrine.     But  his 
supposed  discovery  at  first  met  with  general  ridicule  and  abuse,  and  even 
caused  a  great  diminution  of  his  practice;  and  when  the  truth  could  no 
longer  be  denied,  he  was  pronounced  a  plagiarist  (A;) 


(rf)  1  Bo«t  305  to  313;  3  id.  313  to  (g)  2  Dungl.  Phy.  157, 159;  Jackson, 

316.  Prin.  Med.  484. 

(0  2  Good,  23;  2  Dungl.  Phy.  139.  (A)  Lizars,  part  ii.  p.  145,  146. 

(/)  Bpoos.  Phy.  390,  391;  2  Dungl.  (t)  2  Dungl.  Phy.  131. 

Phy.  147.  {k)   El.  Blum.  4th  ed,   108,  109;  1 


1S6  09  COCOUlTVHS,  he. 

CKAP.  V.       The  occasioD  for  or  use  of  two  hearts  is  thus  explained:  soppose  the 
Sect.  L    blood  so  essential  to  our  existence,  to  have  in  it  some  principle  of  life, 
CiBcvLk"  which  is  constantly  lost,  or  in  its  passage  through  the  boily  to  be  impre^- 
'"^^'      nated  with  sometiiing  noxious,  which  should  be  thrown  off,  that  princi* 
Use  of  the  pie  must  be  continuailj  renewed,  or  an  opportunity  ffiven  to  send  off 
tbubk  cir-  what  is  thus  offensive  to  life.    The  heart,  or  that  part  of  the  heart,  which 
culation.     £|ig  the  arterial  system,  must  not  be  taken  from  its  appointed  office,  nor 
disturbed;  nature,  therefore,  appoints  a  second  heart,  which  belongs  en- 
tirely to  this  most  important  of  all  functions,  namely,  renovating  the 
blood  by  its  exposure  to  the  action  of  tlie  atmospheric  air.  In  all  breathing 
creatures,  the  lungs,  with  the  assistance  of  the  second  heart,  perform 
this  office.    The  lungs  are  next  to  the  heart  itself  essential  to  life.    It  is 
for  the  purpose  of  the  second  circulation,  that  nature  has  appointed  in  all 
warm-blooded  animals  (wo  hearts^  namely,  a  heart  for  the  lungs,  and  a 
heart  for  the  body;  two  auricles,  two  verUricles,  and  two  great  arteries f 
one  the  pulmonary  artery  or  artery  of  the  lungs;  the  other  the  aorta  or 
artery  of  the  body. {I) 
Pint,  De-       The  entire  heart,  or  rather  the  two  hearts,  alternately  receive  and 
acription  of  propel  the  blood  in  these  two  distinct  circulations;  the  one  into  and 
the  Icaaer   through  the  lungs,  called  the  lesser  or  ptdmonie  circulation,  the  other 
orpulino-    jjj^^  j^ijj  through  the  arteries  and  veins  called  the  larger  or  aortic  or  sys- 
^tl'^  '  ^^^^  circulation.(9»)    The  blood  that  has  passed  in  the  latter  circula- 
tion in  the  veins,  together  with  the  chyle  and  other  absorbed  fluids,  by 
means  of  the  supenor  and  inferior  vena  cava,  and  from  the  coronary 
veins,  flow  into  the  right  or  anterior  auricle  of  the  heart,  so  termed  from 
the  resemblance  to  an  ear  (auricula)  and  from  thence  into  the  right  ven* 
tricle.     The  pulmonary  artery  is  so  termed  from  its  being  an  artery  at- 
tached to  the  lungs  (pulmo,)  and  arises  from  the  base  of  this  right  ven- 
tricle, from  which  it  proceeds  upwards  and  towards  the  left  side  for  the 
space  of  about  two  inches,  where  it  bifurcates  or  divides  into  its  right 
and  left  branches,  which,  with  their  minor  branches,  extend  to  their  final 
terminations  around  the  air  vesicles  of  the  lungs,  where  they  become  ca- 
pillary, that  is,  hair-like  and  minute*   Through  the  pulmonary  arter]^  and 
its  branches,  the  blood  thus  carried  to  the  right  auricle  from  the  veins  is 
propelled  into  and  through  the  lungs,  where  it  is  renovated  by  atmospheric 
air,  as  stated  in  the  next  section,  and  is  then  returned  from  the  lungs, 
through  the  pulmonary  veins,  to  the  left  or  posterior  auricle  of  the  heart, 
into  which  such  renovated  blood  is  poured,  and  this  constitutes  one  cir- 
culation called  0u/montc. 
Secondly,       From  this  left  ventricle,  towards  the  right  side  of  the  thorax,  arises  the 
Deacrip-     great  artery  of  the  body,  called  the  cu)rta,  not  quite  an  inch  in  diameter, 
tion  of  tlie  ^^^  which  turns  in  form  of  an  arch,  not  directly  upwards  from  the  left 
OT^ciixsu-  vc'*t"cle,  but  rather  backwards  towards  the  spine.     It  then  makes  a 
ji^oQ,        turn  downwards,  and  where  it  so  turns  downwards,  it  hooks  round  the 
pulmonary  arler^.(n)     The  renovated  blood  is  propelled  from  the  left 
ventricle  mto  this  aorta,  and  thence  into  the  large  arterial  vessels  of  the 
head,  body  and  extremities,  and  ultimately  into  the  smallest  arteries,  and 
excites  and  nourishes  the  whole,  and  then  the  blood,  after  performing 
the  offices  of  nutrition  and  secretion,  and  having  become  carbonized  ana 
effete  and  incumbered  and  black,  returns  through  the  veins  into  the  right 
auricle.(o) 

Boat  275;  2  Dungl.  Phy.  127?  Forsyth,  (to)  1  Boet  270?  2  Dungl.  Phy .  117. 

39,  40;  2  Good,  2;  1  Par.  &  Fonb.  8, 9?  ,.  «  „  ^    ..   -q« 

2  id.  17;  see  the  summaiy  in  Dr.  Stevens  ^"^  ^  "®"'-  ^^^  ^^*- 

on  the  Blood,  1,  2.  *  (o)  £11.  Blum.  85?  1  Bel],  456  to479» 

(0  1  Bell,  449;  2  Good,  3;  1  Bost  449?  2  Dungl.  Phy.  117,  &c.?  2  Horn. 

36^  &c  2  bungl  Phy,  117,  &€.  Anftt  152?  Bcous.  Phy.  364. 


OF  CIRCULATION,  ke.  MV 

'  No  part  of  the  human  frame  retains  its  functions  in  vigoar,  nor  the  cuAr.  t» 
living  properties  which  are  inherent  in  it,  while  the  whole  economy  is    8«ct.  I. 
'^tire  and  correct,  unless  the  blood  be  thus  reffularlj  circuiated,(p)  and   ^^^^"^ 
even  the  heart  itself  is  supplied  with  arterial  blood,  not  from  the  vessels  — ^^!!^ — 
which  open  into  \U{q)  but  from  the  two.  coronary  arteries,  which  spring 
from  the  arch  of  the  aorta  and  encircle  the  heart,  and  supply  every  part 
of  it  with  the  renovated  blood,  by  which  the  muscular  structure  of  the 
heart  is  supplied  and  excited.(r)    If  by  the  suspension  of  the  respiratory 
function,  tnese  coronary  vessels  are  not  supplied  with  the  fresh  scarlet 
oxygenized  bloody  the  excitement  and  action  of  the  heart  is  suspendedi 
and  it  ceases  to  act(«) 

The.vemt  which  thus  return  the  incumbered  and  black  blood  to  the  Theptni-  * 
right  auricle,  are  the  two  verue  cavm,  the  one  descending  from  the  headt  cipal  veimi 
and  being  a  continuation  of  the  right  jugular  vein,  and  the  other  aaeending  v^*  ^v^t 
from  the  belly  and  the  lower  parts  bj  two  trunks,  and  they  empt^  them-  *|^®  *"*^ 
selves  into  the  right -miricle  ol  the  nghi  side  of  the  heart,  and  wluch  is  a  |,J^^fy^ 
larger  has  or  reservoir  of  blood  dian  the  left  auricle.    When  this  acts,  it  the  head, 
throws  the  blood  into  its  right  ventricle  and  fills  it    The  pulmonary  the  other 
artery t  or  artery  of  the  lungs,  aiises  from  this  right  :ventricle,  to  carry  Mcending 
out  the  blood  it  has  thus  received  throu^  the  lesser-cixcle  or  circulation  f*^™  ^^ 
of  the>lungs;  and  after  it  has  there  become  renovated,  it  is  poured  by  and  ^^^^T!*^ 
through  the/Ni/monary  veins  into  the  left  side  ©f  the  left  auricle  of  the  ^1^^^ 
heart,  from  which  theprocess  of  circulation  is  repeated  as  long  as  life  "^^ 
continttes.(/)    There  b  a  continual^flow  x)f  the  blood  from  the  heart  into 
the  arteries,  from  the  arteries  into  the  veins,  and  from  the  veins  to  the 
heart  ^again,  thus  completing  the  circular  career^^u) 

This  second  or  principal  course  of  circulation,  it  is  said,' is  proved  by 
the  circumstance  that  the  cavity,  which  first  ceases  to  contract  at  deatn^ 
is  the  left  ventricle;  secondly,  tne  left  auricle;  thirdly,  the  right  ventricle^ 
and  lastly,  the.  right  auricle,  which  last  continues  longest  to  vibrate;  and 
that  when  the  heart  is  laid  open,  very  little  blood  is  found  on  the  left 
side  whilst.it  is  accumulated  on  the  right  side;  and  this  order,  it  has 
been  suggested,  should  be  considered  in  medical  jurisprudence.(x)  But 
other  imlrinformed  and  experienced  anatomists,  on  the  contrarjr,  now 
state  that  blood  is  more  generally  found  in  the  /^  ventricle  than  in  anf 
other  cavity. 

The  heart,  containing  its  two  auricles  and  ventricles,  is  enclosed  in  a '9^  the  pe* 
membranous  bag  or  pouch,  called,  from  its  situation  and  surrounding  the  'icwdium. 
heart,  Pericaratum  {^ipt  naphit.)    This  membrane  in  .part  assisits  in  re-  ^^ 
sulating  the  posture  or  position  of  the  heart,  fmd  althoagh  it  passes 
loosely  round  it,  yet  it  protects  and  supports  it  in  its  ipalpitation  and 
more  violent  or  irregular  action.(2)     This  pericardium  is  firmly  fixed  to 
the  Diqphragm,  which  may  be  termed  the  floor  of  the  thorax,  and  sepa- 
nites  it  from  the  viscera  of  the  abdomen,  nearly  or  about  the  level  of  the 
sixth  rib,  in  the  front  part  of  the  chest,  but  somewhat  higher  at  the  base, 
which  is  placed  in  the  posterior  part  of  the  chest.(a) 

From  tne  internal  surface  of  the  pericardium,  and  its  exhalent  arteries  Of  the  li- 

in  particular,  a  serous  fluid  issues  called  the  Liquor  pericardii,  which  qnoppcri- 
caidiu 

(p)  JackBon,  Prin.  Med.  494.  (x)  Lizars,  part  ii.  p.  144. . 

(q)  2  Homer,  Anat.  195.  (y)  As  to  the  pericardium  in  general* 

(r)  Broiwsais,  Phy.  366:  2  Paria  &    »«e  El.  Blum.  87;  2  Good,  4?  2  Homer, 

Fonb.  19  20  ^^^  ^^'^  ^  ^^^  ^^^* 

(f)  2  Pari.  &  Fonb.  19,  20.  pK^*\L®^,"\^"**i  ^i.!i^ro^*'***^ 

;.;  <  „  „     ^^  ,  Pny.  183;  Jackson,  Pnn.  Med.  469. 

(0  1  BeU,  ^9,  456  to  479;  Jackson,         („)  But  see  Lizars,  paH  ii.  p.  147,  who 

rnn.  Med.  462.  appears  to  describe  the  level  at  about  the 

(o)  2  Bell,  522;  Forsyth,  40.  jfouWA  rib. 
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}9ei  OP  CIRCULATION,  &c. 

cB^.  V.  motsteild  and  prevents  the  adhesion  of  the  heart  to  the  pericardiuni.(6) 

Sicr.  L    This  fluid  is  sometimes  found  to  exist  m  considerable  quantity,  to  uie 

CiKcvxA-  amount  of  several  ounces;  but  so  large  a  quantity  has  been  considered 

'"°''      as  the  effect  of  disease;  and  it  is  a  question,  about  which  there  have  been 

many  disputes,  whether  any  perceptible  quantity  of  the  liquor  pericardii 

exists  during  life,  and  in  the  state  of  health;  and  the  better  opinion  seems 

to  be  that,  in  health  only,  a  very  small  quantity  can  be  detected,  because 

as  fast  as  it  is  discharged  by  one  set  of  vessels,  it  is,  in  general,  absorbed 

by  another.    But  when  in  disease,  these  actions  do  not  correspond,  and 

when  either  the  discharge  is  too  rapid^  or  the  removal  too  slow,  an  accu- 

mtilAtioii  may  take  place.(c) 

jOefecte  The  heart  may  he  subject  to  malformation  or  nudconformaiion^  such 

ftnddis-      as  the  foramen  in  the  septum  of  the  auricles  remaining  open  after  birth, 

lofthe  and  allowing  a  part  of  the  venous  blood  of  the  right  to  enter  the  left 


^^^J^*(|°0    auricle,  and  pass  off  into  the  general  circulation  unoxy^nized.    So  the 
y—*™*"  heart  is  liable  to  diseases,  preventing  the  due  oxygenation  of  the  bk)od, 
besides  others  which  may  afi*ect  the  frame  in  ^eneral.(e)    These  are 
scarcely  remediable,  but  though  the  art  of  medicme  may  be  unavailing, 
jet  it  will  be  important  to  observe  palliatives  and  preventives  of  conse- 
quences, and,  in  particular,  perfect  tranauilltty,  a  light  diet,  and  atten-* 
tion  to  the  state  of  the  bowels.(/)    Malformations  may  be  in  the  puU 
Aonary  artery,  so  as  to  prevent  the  blood  from^  freely  passing  from  the 
right  auricle  into  the  lunes,  and  bdng  there  re]iovated;(g')  or  the  aorta 
may  be  improperly  placed;(A)  or,  instead  of  two  hearts,  there  may  be  a 
iJdrdf  and  each  imperfect.    In  Aese  cases,  life,  in  general,  is  very  short 
and  painful,  subject  to  great  difficulty  in  breathme,  palpitation,  fits, 
.and  sudden  death.(t)    Ot  these  descriptions  is  the  disease  called  Cya- 
aia,  or  blue  skin,  where  the  skin  is  more  or  less  Uue,  the  lips  purple, 
with  a  general  hebetude  and  inactivity,  which  is  produced  mostly  by  a 
connate  congenital  communication  of  the  two  venhicles  of  the  heart, 
and,  consequently,  an  imperfect  discharge  of  the  carbon  of  the  blood  in 
the  lunss,  which  constitute  the  proper  organ  of  its  elimination.(j)    The 
•heart,  also,  may  be  too  small  for  the  system  to  which  it  belongs,  or  too 
large.    So  the  muscular  walls  of  the  heart  rare  liable  to  increase,  or 
diminution  of  their  ordinary  thickness.    Without  any  apparent  trace- 
able cause,  the  walls  <^  the  ventricles,  and,  occasionally,  ot  the  auricles, 
increase  in  thickness  imd  in  the  firmness  of  their  texture,  and  the  whole 
heart  acquires  a  magnitude  nearly  double  that  of  its  original  and  healthy 
condition.    This  increase  of  thickness,  to  which  the  left  ventricle  is  more 
subject  than  the  right,  may  be  attended  with  dilatation  of  the  cavity,  or 
.otherwise.  When  it  is  accompanied  with  dilatation  of  the  cavity,  it  is  now 
technically  called  "  active  aneunmi "  of  the  heart.(A:)  Its  occasional  cause 


«««»• 


(6)  1  Bo8t  290;  1  Bell,  Anat.  489^  3  des  Poumons  et  du  ccsuf,  Sd  edit  1826. 
(Homer,  Anat  187;  2  Good,  4;  Jacksoi^  This  last  work  is  particularly  interestlni^ 
a*rin.  Med.  469^  3  Paris  &  Fonb.  56.  and  valuable,  as  are  all  the  works  of  that 


As  to  Uie  effect  of  ang^r,  &c^  4        (0  2  Bell,  56;  Brous.  Vhy.39T. 


(e)  1  Boat  29(r,  291.  4nithor. 

(a)  As  to  Uie  effect  of  an^r,  &c^,  4        (e)  2 
"^jood,  92;  and  as  to  palpitation,  see  4        (/)  3  Good,  324. 
'Good,  312;  andas-to  t1)e  diseases  of  the        (g)  2  Bell,  58. 
heart  in  general,  see  Dr.  Hope  on  Diseases        (A)  Id.  59. 
iof  the  Heart  and'Great  Vessels:  and  see        (t)  Id.  56  to  70. 
2  Bell,  76  to  84;  Deweea,  Prac.  Phy.  550;        (J)  3  Good,  335;  1  Bost  296, 297,  and 

!S  Par.  &  Fonb.  178;  Liz.  146,  147;  A.  quare  if  this  does  not  arise  from  an  im- 

Bum  on  Diseases  i»f  the  Hearts  Aber-  perfect  congenital  communication  of  the 

crombie's  contributions  to  the  Pathology  two  cmrieles^  as  above. 
tid  the  Heart;  Dr.  Laennec's  TttXte  de        ^k)  2  Bell,  73  to  81;  iackscoi,  Prin. 

iL'AuscultatioD  Mediate  et  dea  Maladies  Med.  ii04. 


OF  CIRCULATION,  fcc  1^ 

18  oiwtniction  from  disease  of  the  semilttnar  yalves  of  the  aorta,  Iwt  it  ^4r.  T. 
may  arise  from  various  other  causes.  Agaia,  the  walls  of  the  ventriolesHiay  ^"^  ^ 
become  soft  and  thin,  so  that  even  the  pressure  of  the  Anger  may  rup-  ^'"^^ 
ture  the  texture  of  the  wall  without  difficulty.    This,  when  accompanied  -   ^    * 


•i^^m 


by  dilatation  of  the  ventricle,  is  called  **  passive  aneurUm,^^  ^*  In  this 
condition  of  the  heart  its  walls  may  yield  or  give  way,  and  occasion  sud- 
den deaths  but  such  a  rupture  never  occurs  unless  caused  by  external 
violence,  nor  without  some  previous  degeneration  of  the  muscular  strue- 
ture  of  the  orgaD."(/) 

But  the  aneurism  of  the  aorta  is  a  disease  more  frequent  and  more 
dreadful  than  all  the  others.  It  is  a  disease  more  frequent  in  the  decline 
of  life  than  at  earlier  periods.  The  aorta  then  begins  to  ossify;  its  mid* 
die  coat  is  converted  into  a  hardish  bony  substance,  commencmg  in  vari» 
oas  points,  and  extending  throu^out  a  considerable  portion  of  the  caliber 
of  the  vessel.  Thus  the  elasticity  of  the  artery  and  its  muscular  power 
is  lost.  In  this  state  it  may  burst,  and  uniformly  destroy  life  instanta- 
neously, (m^  There  may  also  be  an  aneurismal  enlargement  of  the  larger 
vessels  in  tne  immediate  neighbourhood  of  the  heart  (n)  These  disorders 
sometimes  arise  from  too  violent  exertions,  independeot  of  all  predispo- 
sition; sometimes  from  blows;  more  fre€|uently  from  shocks  or  fallsf  but 
still  more  often  from  those  kinds  of  exertions  which  are  accompanied  with 
a  rapid  pulse  and  hurried  reapiration.(o)  As  to  the  symptoms,  palpita^ 
tion  and  quick  breathing  are  the  most  common,  but  these  may  be  symp* 
ioms  of  quite  different  aisorders.(p) 

For  aneuriim  of  the  aorta,  rest  with  abstemious  diet,  repeated  small 
Ueedii^,  issues  in  the  re^on  of  the  heart,  and  attention  to  the  circula- 
tion by  dietetic  means,  it  is  said,  is  all  that  can  be  done.(9)     > 

In  a  very  valuable  recent  publication,  Angina  Pectoris,  or  acute  breast  Angiaa 
paifif  has  been  treated  as  a  distinct  disorder,  arising  from  a  structural  Pectorif, 
disease  in  the  heart  or  aorta,  or  bbth,  or  in  some  of  its  vessels  too  much 
accelerating  the  flow  of  blood,  or  suddenly  increasing  the  action  of  the 
heart,  and  occasioning  most  agonizing  pain,  and  which  is  to  be  treated 
differently  during  the  paroxysm  and  m  the  interval,  as  there  directed ;(r) 
and  in  8auvages  this  affection  is  termed  Cardiogmus  Cordis  Sinistri,  im- 
porting that  this  disorder  proceeds  from  the  left  side  of  the  heart;  whilst, 
according  to  others,  angina  pectoris  is  to  be  classed  amon^t  the  diseases 
of  the  re^iratory  functions,  and  affecting  the  luiigs.(«)  But  the  affec*' 
tioh  was  not  recognised  as  a  distinct  disease  by  medical  authors  until 
Dr.  Heberden  described  it  as  such  in  the  Medical  Transactions  of  the 
London  College  of  Physicians;(«)  and  one  of  the  ablest  anatomists  of  the 
present  time  still  insists,  that  angina  pectoris  is  a  symptom  of  more  than 
one  disease  of  the  heart,  and  is  not  of  itself  a  disease.  Its  seat  seems  to 
be  usually  in  the  heart,  or  in  some  of  the  organs  of  circulation,  and  not 
in  those  of  respiration.  Itt  has  by  Dr.  Copland,  in  his  valuable  work, 
been  recently  defined  to  be  '^  acute  constrictory  pain  at  the  lower  part  of 
the  sternum,  inclining  to  the  left  side,  and  extending  to  the  arm,  accom- 
panied with  ereat  anxiety,  difficulty  of  breathing,  tendency  to  syncope, 
and  feeling  of  approaching  dissolution,"  and  the  alleviating  remedies  are 
there  deacribed^t ) 

(0 1  have  been  ikvoured  with  the  above        ip)^  Oibeon,  Burg.  79. 
pMMge  between  inverted  commas  by  a        (^^  |t>',^  81. 

T«)S^.  TA,  83, 2  Gib.  ^j:^^:^^^'^^-  '-•  '^-  ^"^  ^ 

ion,  Suiy.  79.  ^ 

(n)  3  Gibtoiib  Sitfg.  83.  (f)  Copland,  Diet.  Prac  Med.  tit  An? 

(o)  ibid.  gina  Piectorti. 


no  OF  THE  ARTEKIES. 

•■*•■  "■  The  notion  of  what  is  commonly  termed  a  brokm  hrarl,  merely  fWmi 
Skt.  t  mental  rafiering',  seems  to  be  questionable;  and  it  is  said  that  though 
TBI  A«n-  violent  passions  of  the  mind  very  commonly  prodace  syncope,  yet  that 
— ^^ —  (he  person  must  have  laboured  under  some  previous  organic  afi^tion  of 
Oiiptura  or  the  heart,  orito  vessels',  if  death  ensue.Jw) 

^jj^?.,  Woi«Mf»«f'  the  heart,  even  of  the  slightest  and  most  superficial  kind, 

.   '     have  been  generally  considered  as  fatal,  and  the  exceptions  arc  few. 
^^fT^/"  The  heart  cannot  he  wounded  without  the  pericardium,  which  surrannd» 
M  i^n^  '*'  ^^^S  iniiiredf  but  that  membrane  may  be  pierced  without  estendii^ 
to  the  heart  itself,  and  wo«nds  of  the  peraoardiiun  merely  are  not  neces- 
sarily mortal  .(z) 


•■"■  I-  2.  Of  the  Artehiks.(v) 

a.  Taa  Ab.  ^*' 


Itrtl,  above  the  Diaphragmt{a) 


1.    The  rifhf  Auricle  of  thV 

HeM.(fr) 
3.  llie  right  Ventricle,  retting 

in  put  oa  the  Disphngn). 

3.  Tlie  Pubnoiutfy  Artery. 
3i3.  3.  3.  Ill  brunches,  pusinr 

to  the  right  uid  1^ 
bobN^  or  pute  of 
the  Lungs. 

4.  The  left  Auride. 
3.  The  left  Ventricle. 

6.  The  Aper  of  the  Heirt, 
fbrmed  by  the  Jsft  Ventri- 
cle, which  pulMtea  he- 
nrecn  the  5th  uid  6tb 
Ribi,  on  the  left  tide  of 


from  the  Cla^dei  or  C<d- 
br  Bonei  above,  to  ahaw 
the  rituation  of  the  heart. 

7.  The  Aort*,  which  currei  to 
the  left,  and  is  seen  agaiii 
•t  1.  I.  beknr  tba  Db>. 
phragm. 

8.  8.  The  two  Carotid  Artericv 
passing  upward*  to  the 
Head.  The  Trachea, 
EpiFlDttia,  itc.  are  aeen 
in  the  centre  of  tb« 
Throat. 

9.  The  Subclavian  Vdn. 

10.  10.  The  two  intenwl  Jugo- 

11.  11.  The  two  internal  Jugu- 
o  Venc  InnominatK. 

(I)  Bioua.  Phy.  377^  4  Good,  96;  ai  to  ante,  98;  and  plate  thereof,  ante  94,  No. 

mptureof  BortBofGeo.lt.,  >ee  3  Par.  Ic  14.     Itiitheboseofthetboru,  on  which 

Fonb.  5S|  Bmith,  :i7.  the  heart  and  lungs  rest,  and  is  the  ceo- 

(w)  3  Par.  &  Fonb.  36,  37.  tnl  diviuon  between  the  thonx  and  ab- 

?z)  Smith,  377t  1  Gibson,  Burg.  139.  domen. 

(y)   Angiology,2Amer.  Cyclop.  Prac.  (b)  The  tenmr^f  and  &^  would  be 

Hed.)  Bntc,  51.  more  pcoperly  fntiUai  and  pfltrior,  see 

(a)  ftce  dcscriptioi)  of  the  diaphngni)  exphmtioii,  ante. 
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14.  The  femuimtion  of  the  inferior  Cava  in  the  riglit  Auriole  of  the  Heart:  CHAP.  V. 

a.  The  Right  Lung.  '  8ict.  I. 

b.  The  Cavity  of  the  Chest,  exposed  l^  removing  the  left  side  of  Lungs^  Ths  A»> 
c  The  I'horacic  Duct,  appearing  just  above  the  Aorta  and  near  the  left  Carotid  xyyi«^^ 

Artery,  and  is  seen*  again  below  the  Diaphragm^' close  to  1.  1.  the  Aorta  De-  '" 

scendens. 

Stcondly,  bdow  the  Diaphragm. 

1. 1.  Parts  of  the  descending  Aorta* 

2.  2.  The  two  Kidneys. 

3.3.  The  two  Renal  Capsules. 

4.  The  right  Renal  Vein. 
5.  5.  The  termination  of  the  Aorta  in  Ae  two  iliac  Arteriesi 

6.  The  Bladder.  (^ 

7. 7.  The  external  iliac  Arteries. 

8. 8.  The  external  iliac  Veins. 
9.  9.  The  Inferior  Cava. 

10. 10.  The  Hepatic  Veins,  terminating  in  the  Inferior  Cava. 

c.  Thoracic  Duct 

The  Arteries  have  been  termed  vital  asents^,  endued  with  the  proper^ 
ties  of  living  matter,  and  forming  parts  of  aiv  org^anized  system  endowed 
with  tfUal  powers^  and  have  an  important  share  in  the  circulation  of  the^ 
blood,(z)  and  they  are  stated  to  be  in  number  about  1000,(a)  but,  at  least 
ss  r^araa  the  named  arteries,  there  are  not  perhaps  even  300. 

Arttrie^  are  elastic  canals  or  vessels  receiving;  and  conveving  the  blood 
from  the  heart  to  the  different  parts  of  the  body,  whereas  veina  cwrrj  buck- 
le blood  from  the  different  parts  to  the  heart;  arteries  are  also  distin- 
guishable from  veins  by  their  pulsation.  It  has  been  observed,  that  to  the 
sur^n  the  knowledge  of  the  arterial  system  is  valuable  beyond  calcu- 
lation or  belief,  for  he  can  perform  no  operation  in  which  arteries  are  not 
^Xag^9  nor  can  he  cure  any  ereat  wound  in  which  arteries  are  not  first 
to  De  tied,  and  without  a  knowledge  of  the  arteries  he  can  neither  reason 
correctly  nor  act  safely.  (6)  Nerves  accompany  and  influence  the  arte- 
ries; the  lymphatics  and  veins  twine  round  tnem;  the  glands  and  various 
oigans  contam  a  lam  distribution  of  them.  The  intimate  structure  of 
parts  is  known  only  oy  understandinff  such  distribution  of  their  vessels; 
and  as  each  individual  partis  nourished  by  arteries,  he  who  has  studied  die 
arteries  thoroughly,  possesses  a  Boore  general  knowledge  of  the  whole;(c) 
so  that  every  surgeon  ou^t  to  learn  ramiliarly  the  general  distribution 
of  the  arterial  system.(d) 

The  original  and  fKincipal  trunks  of  the  arteries,  or  of  those  which  Tbepul- 
arbe  from  the  heart,  are  two  in  number,  the  pulmonary  artery  and  aorta,  ?*"**2[j*'' 
both  of  which  are  nearly  of  the  same  diameter;  and  the  measure  of  each,  ^^g^||^ 
on  being  slit»  is  about  diree  and  three-eighth  inches,  or,  according  to 
others,  9ie  area  of  the  aorta  is  about  three-fourths  of  a  sauare  incn.(e) 
The  pulmonary  artery  arises  from  the  right  ventricle  of  tne  heart,  ana 
conveys  the  blood  as  tiiere  received  from  the  veins  into  the  kings»  where 
it  is  renovated  and  returned  back,  as  hereafter  described,  to  another  part 
of  the.heart,  and  from  thence  the  blood  is  propelled  into  the  aorta^   From 
the  latter,  dl  the  other  arteries  are  derived^  and  branches' are  dispersed 
through  the  whole  body.(/) 

(i)  The  two  vessels,  passing  firom  the  (e}  2  Bell,  Introd.  zxii.f  2  Good,  9, 17. 

kidnevs  to  the^Udder,  are  the  ureters,  (d)  2  Bell,  Introd.  35,  26. 

described  post.     The  vessel  immediately  (e)  1  Bost.  334. 

above  the  bladder  is  part  of  the  rectum.  (/)  EL  Blum.  82«  2  Horner,  Anat 

(a)  2  DungLlPby.  139.  198t  2  Bell,  92;  Brous.  Phy.  366{  Coop. 

(a)  2  Bell,  Introd.  zzv. ;  ante,  5.  Diet,  tit  Aorta,  and  dt  Aneurism;  Amer. 

(6)  2  Bcltf  Anat  Intxod.  23$  £LBlum.8U  Cyclop.  Pnc.  Med.,  same  titles. 
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€iur.  T.       It  is  file  inmk  from  which  the  general  tree  of  die  arteries  is  to  be 

8ior.  !•    explained.    It  commences  deep  in  the  flesh  or  muscles  of  the  Irft  ode  of 

Tu  Amn-  ^^  heart,  and  mounts  upwards  and  backwards  from  the  heart  till  it 

—  begins  to  form  its  peculiar  arch  or  curvature,  and  then  bends  downwards 

The  Aorta  ^o  the  left  side  of  the  spine  opposite  the  third  or  fourth  dorsal  vertebra, 

j^Jl^j^       along  which  it  proceeds  gradually,  reaching  the  front  of  the  spinal  column 

being  ^i-  ^brough  the  diaphragm  into  the  abdomen.    At  the  commencement  of  the 

Jarutericf.  aorta  the  two  coronary  arteries  branch  from  it,  and  proceed  on  the  heart 

itself,  in  order  to  supply  it  and  cause  its  successive  contractions;  and 

from  the  arch  of  the  aorta  go  off  three  great  arteries,  which  rise  to  the 

head,  or  bend  sideways  towards  the  arms,  and  so  nourish  all  the  upper 

parts  of  the  body,  namely,  Jtrat,  the  arteria  innominata,  dividing  into 

the  right  carotid  and  right  subclavian  artery.    Secondly,  the  l^  carotid 

artery,  going  to  the  head;  and  thirdly,  the  left  subclavian  artery,  going 

to  the  left  arm.  (fi:) 

The  aorta  in  uie  chest  nourishes  the  lungs  by  the  bronchial  or  smalt 
nutrient  vessels,  and  when  it  gets  below  the  diaphragm  gives  out  three 
great  abdominal  arteries;  first,  the  cceliac,  going  in  mree  branches,  one 
to  the  liver,  one  to  the  stomach,  and  one  to  the  spleen;  secondly ,  the 
superior  mesenteric,  which  furnishes  all  the  smaller  and  a  great  portion 
oi  the  large  intestines;  and  thirdly,  the  lower  mesenteric  ati^^Tt  which 
8iip[Aies  a  portion  of  the  great  intestines  down  to  the  rectum.  The  arte- 
ries of  the  Kidneys  and  <^  the  testicles  may  be  added  to  these,  and  are 
branches  of  the  aorta,  and  afterwards  the  aorta  divides  into  two  great 
branches  for  the  pelvb  and  l^.  The  Uiac  arteries  are  the  two  great 
branches  into  which  the  aorta  divides  within  the  abdomen,  and  these  again 
are  each  subdivided  into  two  sreat  arteries,  the  internal  iliacs  to  supply 
the  pelvis,  and  tiie  external  uiacs  to  go  to  the  thigh.  These  are  only 
a  very  few  of  the  princii>al  great  arteries;  and  they  are  a  great  many 
othere,  formed  by  successive  divisions  and  subdivisions  of  these,  which  are 
distributed  to  every  part  of  the  bodv,  receiving  names  according  either 
to  their  size  or  to  the  importance  of  their  distribution.(/k^  The  vena  cava, 
proceeding  upwards,  leaves  the  aorta  a  little  above  tlie  pelvis,  and  in- 
clines graduail  V  towards  the  right,  that  it  may  enter  into  me  right  side  of 
the  heart,  which  it  does  by  passing  under  the  liver,  and  penetrating  the 
dia^iragm.(l^ 
The  principal  trunks  run  in  the  centre  or  deepest  uid  most  protected 

Sarts  of  the  body  and  extremities,  where  they  are  the  least  exposed  to 
anger,  deriving  support  or  defence  from  the  bones  and  mu8cles.(il> 
They  are  distin^ished  from  veins  by  the  whiteness  of  their  colour  ana 
diickness  of  their  coats;  also  in  the  circumstance  of  their  not  having,  like 
teins,  any  valves,  except  at  the  roots  of  the  aorta  and  pulmonary  artery  .(/^ 
Arteries  thus  commencing  from  the  aorta  or  from  tnemselves  are  founa 
to  terminate  in*  several  ways,  as  by  one  artery  anastomosing  or  inoscu- 
lating, that  is,  communicating  with  another,  or  in  red  veins,  or  in  glands 
or  follicles,  by  secerning  or  secreting  orifices  which  separate  a  fluid 
from  the  general  mass  of  blood  by  exhalent  vessels,  which  discharge 
their  contents  into  the  internal  cavities,  or  upon  the  external  surface  of 
the  body;  and  finally,  arteries  terminate  in  that  structure  called  erec- 
tile tissae«(m)  Other  authors  observe,  that  in  the  present  state  of  our 
JLnowledge  the  umbilical  vessels  are  to  be  regarded  as  the  only  exceptions 

~  -  —  —  —    -     —  -       - 

(g)  3  Ben,  93|  94;  2  fioiii.  Aimt  198.  (A)  2  Good,  18;  2  Dunriison,  Phy. 

(A)  Id.  199.  123. 

(t)  Id.  276|  aee  an  enumeration  and  (Q  2  Good,  9;  1  Boat.  272. 

plalci^  3  Oregoiy'a  Economy  of  Nature,  (m)  EL  Blum.  83:  JadnoobPrin.  Med. 

343  toW.  476«3Qood»2. 
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to  ike  torminatKm  of  arteries  in  vein8$(fi)  at  all  events  many  of  live  arte-  chap.  y. 
ries  do  not  terminate  immediately  in  veins,  but  in  some  degree  the  effete    6tci^  I. 
and  altered  blood  in  the  arteries  first  passes  into  the  ccqjulariea,  which  '^>  ' 
are  hair-like  terminations  of  the  arteries,  and  thrice  into  the  incipient . 
radicles  of  the  veins,  which  convey  it  into  the  lu^r  branches,  from  which 
it  is  forwarded  to  the  trunks  that  open  into  the  rignt  auricle  of  the  heart.(o) 
Dr.  Good  says,  that  in  reality  the  capillary  system  constantly  intervenes 
between  the  arteries  and  the  veins.(p]    Many  physiologists  insist  that 
the  large  arteries  are  merely  mechanical  tubes  to  convey  the  blood  to 
remote  parts,  and  the  capillaries,  in  which  the  arteries  terminate,  are  the 
{Mirt  of  the  vascular  system  in  which  all  the  important  olgects  of  the  cir- 
culation are  mainly  prepared  and  accomplished  as  nutritious  secretion* 
the  oxidation  of  the  Mood,  its  decarbonization,  Sic.{q)    The  distinction 
•between  artery  and  veins  at  the  point  of  union  is  lo8t.(r) 

Every  artery  has  its  sheath,  which  is  a  tissue  of  cellular  membrane 
surrounding  it,  and  material  to  be  distinguished  by  the  surgeon  from  tiie 
artery  it8elT.(4  Sach  artery  also  has  or  rather  is  composed  of  three  arte- 
rial coats,  now  generally  termed  external,  middle,  and  intemal.(<)  The 
.txitrioTy  by  some  called  the  tunica  cellulosa  propria,  by  others  the  ner* 
vous,  cartiliiginous,  tendinous,  &c«,  is  composed  of  condensed  cellular 
membrane^  externally  more  lax,  internally  more  and  more  compact,  and 
blood  vessels  are  seen  creeping  upon  it;  and  it  gives  a  great  tone  and 
elasticity  to  the  arteries.  The  middle  coat  consists  of  transverse  fibres* 
lunated  or  falciform,  and  almost  of  a  fleshy  nature^  hence  this  has  the 
name  of  muscular  coat,  and  appears  to  be  the  chief  seat  of  the  vital  power 
of  the  arteries,  and  is  die  chiei  assisting  power  propelling  the  circulation 
of  the  blood.  The  inner  coat,  lining  the  cavity  of  the  arteries,  is  highly 
polished  and  smooth*  but  which  is  much  more  distinct  in  the  trunks  and 
laroer  branches  than  in  the  smaller  vessels.(u) 

The  powers  of  an  artery  in  moving  forward  the  blood  are  elasticity  and 
muscularity.  Their  elasticity  marks  their  difference,  from  the  veins,  by 
keepine  their  sides  apart  andi  open,  even  where  they  are  emptyi-  and  the 
muscular  powers  increase  in  the  proportion  in  which  the  artery  is  remote 
from  the  heart,  which  compensates  for  the  decreased  power  of  the  heart 
over  the  distant  vessels  from  it,  and  thus  the  blood  is  circulated  with 
nearly  equal  velocity  throughout  the  arteries.(x) 

Dr.  Bostock  makes  the  following  observation  on  the  arteries  >— The 
arteries  which  perform  the  office  of  conveying  the  blood  from  the  heart 
are  flexible  elastic  tubes,  not  perfectly  cylindrical,  but  conical,  the  nar- 
rower end  of  the  cone  being  situated  towards  the  heart.(y)  The  arteries 
are  principally  composed  of  membranous  matter,  formed  into  distinct 
layers,  and  composing  what  are  called  the  coats  of  the  arteries.  Of  these 
membranous  coats  anatomists  usually  describe  two  as  possessing  a  suffi- 
ciently determined  structure  to  be  easily  distinguished  from  each  other* 
the  outer  one  partakii^  more  of  the  nature  of  the  cellular  texture,  and 
therefore  called  the  cenular,(z)  and  an  inner  membrane,  white,  finn,  and 
smooth,  possessing  more  of  tne  physical  properties  of  tendon,  and  by 
some  erroneously  called  the  nervous  coat,  but  more  properly  the  interior 

(fi)  EI.  Blum.  83{  but  see  2  DungL     HemoiTbage. 

^^T}^\        .       ..«  «^    J  .0  (u)  Id.  2 Horn.  Anftt.  164  to  168;  2 

(0)  2  Horn.  Anat  159{  2  Good*  18.  Dungl.  Phy.  124. 

YX  ?h  ^*^  ^^'  (*)  ^J-  0^"™-  ^3, 94?  Brous.  Phy.  376; 

S  a  Blum.  8a;  3  Horn.  Anat.  159.  2  Bell.  295  to  297:  2  Good.  7, 12,  &c. 

(ff)  2  Bell,  293.  (y)  Hunter  on  the  Blood,  168;  2  Horn. 

(0  2  Good.  5;  2  Bell,  293;  El.  Blum.  Anat  163. 

'81.82;  2Hom.Anat  164;  and  see  a  good  (r)   See  CNbsenrations.  1  Boat  271. 

jtmctail  description  m  Coop.  Diet.  tit.  note. 
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CBAP.  V.  ca&t.^(t)  The  mtueutar  coat  ties  between  these  two  membnoKms  cofttSf 
Sbct.  L  and  16  a  stratum  of  transverse  fibres,  and  this  has  been  supposed,  like 
Tu  Aan-  other  muscular  parts,  to  possess  a  contractile  po«rer«  and  to  give  the  ar- 
"'*'  terj  the  capacitj  of  altematel j  contracting  and  relaxing,  thus  asMsting 
the  heart  in  the  propulsion  of  the  blood.(6.)  Dt*  Bostook  afterwards 
states  the  different  discussions  and  arguments  upon  this  contractile  power 
of  the  arteries,  and  concludes  by  stating  that  we  are  fully  warranted  in 
the  conclusion  that  the  arttries  p08»e»%  <t  proper  contractile  power ^  and 
that  it  is  to  be  presumed  that  this  power  resides  in  their  transverse 
fibres,  and  that  it  is  established  that  this  contractile  power  is  principally 
seated  in  the  capiliary  arteries,  while  the  large  arteriee  and  the  veins, 
although  not  destitute  of  it,  possess  it  in  a  less  degree*  and  that  the  laive 
arteries  are  to  be  regarded  as  canals  transmitting  llie  blood  from  the 
•  heart,  where  it  receives  its  grestt  impulse,  into  the  smaller  branches,  and 
that  it  b  principally  in  them  that  it  exercises  its  various  functions,  and 
that  we  are  therefore  to  consider  the  larger  arteries  in  the  light  of  a 
mechanical  or  hydraulic  system,  and  the  capillaries  as  physiological  or 
vital  organs,  and  that  this  distinction  is  of  the  greatest  importance  to  be 
attended  to,(Cr)  He  further  observes.,  that  aluiough  veins  exhibit  the 
transverse  fibres  in  small  quantities,  and  have  a  small  contractile  power, 
yet  they  are  to  be  considered  merely  as  elastic  tubes,  and  return  the 
blood  to  the  right  auricle  of  the  heart  by  mere  mechanical  means,  and 
upon  hydraulic  principles.(€f .) 

It  is  further  observed  that  it  is  generally  affreed  that  blood  vessels  pos- 
sess no  fTOoer  sensibility  in  their  nealthy  and  natural  state,  being  in  this 
respect  analogous  to  manj  other  parts  oi  the  body,  which  are  principally 
composed  of  membranous  matter,  and  are  not  subject  to  the  control  of 
the  will.  How  far  the  blood  vessels  resemble  the  other  membranous 
parts  in  the  capacity  of  feeling  pain,  when  suffering  from  inflammation 
or  any  other  morbid  state,  is  a  question  which  appears  to  have  been  but 
little  attended  to;  but  that  analogy  would  induce  us  to  suppose  that  they 
possessed  sensibility  under  those  circumstances^e) 

The  use  of  the  arteries  is  to  convey  the  blood  from  the  heart  to  the 
different  parts  of  the  body,  to  nourish  the  same,  and  promote  its  erowth; 
to  assist  in  preserving  the  fluidity  of  the  blood>  and  the  heat  and  life  of 
the  body;  to  form  the  different  secretions  and  to  renew  the  growth  of 
parts  destroyed  by  accident  or  (ti8ease.(/) 
Of  the  The  pulse  is  felt  by  compressing  an  artery  (not  a  vein)  usually  iit  the 

pulse  and  .wrist,  and  where  the  artery  lies  superficially,  by  which  it  is  supposed  the 
bleeding,  force  and  fulness  of  the  circulation  of  the  blood  bj  the  impulse  of  the 
heart  through  fhe  arteries,  and  the  general  condition  of  tlie  patient's 
health  may  beascertained.(g)  But  that  subject  will  be  more  fully  con- 
sidered hereafter.  Bleeding  is  very  rarely  eioplpyed  from  an  artery, 
^cepting.inwcertain  guises,  as  from  the  ten^poral  arteiy,(A)  but  from  a 
vein,  usually  in  the  arm,  close  to  the  bend  of  the  elbow,(t)  for  reasons 
hereafter  explained. 

The  system  of  the  arteries  is  more  simple  than  that  of  the  veins.(ik) 
It  has  been  observed  that  the  wisdom  with  which  the  structure  of  the 
body  is  contrived  is  most  convincingly  exemplified  in  the  vascular 

^-^^-^■^^^— ^^— ^— ^— i^i^— ■^— ^^— — »^™^— »-— ~— ^^— ^— ^— ^^i^~^  ■       I  — ^—  I    ■»* 

(a)  1  Boot  271$  2  Horn.  Anat.  168.  Xg)  ^  Bell,  304;  Jackson,  Prin.  Med. 

lb)  Id.  485;  2  Good,  28  to  34;  2  Dungl.  Phy. 

(e)  Id.  313  to  325.  157;  see  post  as  to  Feina, 

Id)  Id.  325,  and  post.  (h)  4  Good,  452. 

(«)  Id.  314.  (t)  2  Bell,  302;  2  Doney«  Surg.  35S. 

(/)  Tuson,  102.  (At)  2  Bell,  298. 
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system;  we  have  instances  of  it  in  the  universal  situation  of  the  arterial   chap.  v. 
trunks;  in  the  direction  of  the  flexion  of  the  joints,  whereby  they  are    Sbct.  L 
hindered  from  being  overstretched,  and  are  protected  from  external  in-  Ths  Arte- 
jury  in  their  occasional  tortuosities,  by  which  they  are  enabled  to  adapt  — ^^"'  - 
themselves  to  the  continually  chan^jing  positions  of  organs  without  suf- 
fering from  extension;  and  in  their  anastomoses  or  frequent  communica- 
tions with  one  another,  by  which  the  necessary  supply  of  blood  to  parts 
is  rendered  secure,  when  any  particular  trunk  is  temporarily  obstructed 
by  pressure,  or  permanently  obliterated  by  aneurism,  or  other  causes. (/) 

Arteries y  especially  the  aorta,  are  liable  to  aneurism  or  ossification,  Dkea»e$  of 
especially  in  their  acute  an^les.(n)     Arteries  are  subject  to  ossification,  Mteric»« 
and  ossification  leads  to  dilatation  or  aneurism,  whilst  aneurism,  leads  ^"*J 
to  rupture  and  hemorrhage;  they  are  also  liable  directly  to  rupture  and 
consequent  hemorrhage,  occasioning  sudden  death,  as  in   the  case  of 
George  the  Second.(o)     The  former,  it  has  been  said,  is  frequently  re- 
lieved by  the  process  of  nature,  termed  anastomosis  or  inosculation,  be- 
ing the  communication  of  blood  vessels  with  each  other,  by  which  the 
free  circulation  of  blood  may  be  continued,  notwithstanding  the  obstruc- 
tion of  the  main  trunk,  (p) 

Though  generally  deep-seated  and  well  protected,  yet  arteries  arclnjurieaof 
subject  to  various  injuries,  as  wounds,  and  to  the  danger  of  hemorrhage^  ""tenes, 
which  will  hereafter  be  considered. (y) 

The  enumeration  of  each  particular  artery  would  follow  the  same  ar-  Of  each  ap* 

rangement  as  that  pursued  with  respect  to  the  other  parts  of  the  frame,    texy  in  par- 

tictt2B^.(r) 
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3.  QAXTLLkn 

In  the  direct  and  natural  course  of  the  circulation  of  the  blood  from 
the  left  ventricle  of  the  heart  into  the  aorta,  and  from  thence  through  all 
the  large  arteries,  and  then  into  the  veins,  there  intervene  between  such 
arteries  and  veins,  innumerable  small  hair-like  branches  of  the  former, 
called  the  Capillaries,  which  have  been  considered  to  be  distinct  as  well 
from  the  arteries  as  the  veins,  (t)  It  is  true  that  some  authors  have  con- 
tended that  the  blood  passes  directly  from  the  arteries  into  the  veins,  but 
the  best  modern  physiologists  observe,  that  in  reality  the  capillary  system 
constantly  intervenes  between  the  veins  and  arteries,(zi]  and  it  is  supposed 
that  therein  are  performed  all  the  principal  objects  oi  the  circulation  of 
the  blood;  for  in  the  passage  of  the  blood  through  these  capillaries  into 
and  throuffh  the  cellular  membrane  from  the  arteries  to  the  veins,  (being 
one  branch  of  the  important  function  of  secretion,)  {x)  secretion  and  nu- 


(/)  2  Good,  18.  and  destroy  life  in  spite  of  it.     It  only 

(m)  See  in  (general,  Hodgson  on  Dis-  relieves  the  extremity  from  the  want  of 

eases  of  Arte  lies  and  Veins;  Guthrie  on  blood.    The  obstruction  a  not  the  evil. 

Diseases  of  Arteries;  Coop.  Diet.  tit.  Ar-  but  the  rupture  is. 

teries;  Aneurism,  Amer.  Cyclop.  Prac.  (q)  See  tit  Hemorrhage,  Coop.  Diet. 

Med.  tit.  Aneurism  and  Arteries;  2  Gib-  (r)  See  enumeration,  2  Horn.  Anat.  198 

Bon,  Surg.  62  to  109.  to  257;  2  Bell's  Anat.  92  to  293;  Lizara, 

(n)  Jackson,  Prin.  Med.  498;  Brous.  part  ii.  &c.;  Qiiain's  Elements,  237  to  274, 

Phy.  405;  Amer.  Cyclop.  Prac.  Med.  tit  398  to  411,  466  to  482,  550;  3  Gregory's 

Aneurism ;  and  id.  tit  Arteries.  Economy  of  Nature,  and  plate,  252  to  255. 

(o)  3  Paris  &  Fonbl.  58.  (a)  2  Horn.  Anat  159. 

(p)  Coop.  Diet  tit  Anastomosis,  and  (t)  Jackson,  Prin.  Med.  466;  2  Dungl« 

tit  Inoflculation;  2  Good,  18;  but  it  ap-  Phy.  125. 

pears  that    anastomosb   cannot  relieve  (ti)  2  Good,  18. 

aneurism,  for  such  aneurism  will  advance  {x)  We  say,  one  branchy  because  many 
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CHAP.  V.  trition»  and  all  other  benefits  of  the  blood,  are  principally  per1bnpBd»Cy) 
SsoT.  I.  for  the  large  arteries  and  the  veins  have  been  considered  as  mere  mecha- 
nical canals,  conduits  or  conductors  of  the  blood;  whilst  the  captlliries 
have  been  considered  as  physiulogical  or  vital  organs,  because  the  bloo4i 
bj  oozing  and  penetrating  through  them,  deposites  its  renovating  quali« 
ties,  whilst  the  carbon,  and  other  effete  parts,  accumulated  in  the  adr 
jacent  cellular  membranes  or  tissues,  are  carried  off*  bj  and  through 
such  capillaries  into  and  through  the  veins,  and  uttimatelj  into  the  luiigs, 
where  the  blood  loses  its  carbon  and  acquires  new  oxygen,  by  the  reno- 
vating operation  of  respiration .(y)  It  may  be  considered  that  in  the  ca- 
pillai'ics  is  performed  a  function  the  very  converse  of  that  of  the  lungs* 
for  in  the  lungs  the  blood  becomes  decarbonized*  aerated » and  renovated, 
whilst,  by  passing  through  the  capillaries,  it  becomes  encumbered  with 
carbon,  afterwards  carried  into  the  veins  towards  the  lungs,  and  hence, 
in  case  of  undue  secretion,  the  capillaries  are  in  general  the  seat  of  local 
inflammation,  (z) 

These  capillaries,  however  small,  have  a  muscular  coat,  and  in  which 
it  appears  to  be  agreed  that  the  contractile  power  is  stronger,  eveik  than 
in  the  large  arteries,  and  hence  the  blood  is  propelled  through  th,em  with 
considerable  force. (a)  The  action  of  the  capiUary  vessels  bis,  8inc£  the 
time  of  Cullen,  been  generally  regarded  as  the  principal  agent  in  afl  the 
vital  actions  of  the  body,  either  physiological  or  pathological,  by'which 
any  permanent  changes  are  proauced  in  its  form  or  composition;  and, 
with  respect  to  the  circulation  of  the  blood  in  particular,  there  seems 
every  reason  to  conclude,  that  it  is  very  materially  influenced  by  or  in 
these  capillaries,  not  merely  as  one  of  the  means  employed  to  propel  the 
blood  along  the  vessels  in  its  ordinary  course,  but  as  the  power  by  which 
all  the  subordinate  changes  in  the  state  of  the  circulation  are  principally, 
if  not  entirely,  effected.^)  But  the  mode  in  which  these  changes  in  the 
capillaries  is  occasioned  or  operated,  are  confessedly  but  very  imperfectlj 
known. (c)  We  extract  from  the  best  authors  the  following  substance  of 
their  observations  respecting  the  capillaries.  After  having  divided  and 
ramified,  to  considerable  extent  and  in  a  manner  generally  resembling  the 
branching  of  a  tree,  the  arteries,  both  of  the  greater  and  lesser  circula- 
tions, terminate  in  the  general  capillary  system,  sometimes  termed  capil- 
lary circulation.  The  exact  point  at  wnich  the  arteries  end  and  the  capil- 
laries begin,  cannot  be  demonstrated;  this  part  of  the  capillary  system 
intervenes  between  the  arteries  and  the  secerning  terminations  and  the 
veins.  Dr.  Bostock  observes,  that  we  are  to  consider  the  large  arteries 
or  trunks  in  the  light  of  a  mechanical  or  hydraulic  system,  and  the  ceqnl'^ 
laries  as  physiological  or  vital  organs^  and  that  this  distinction  between 
the  two  descriptions  of  vessels  is  of  the  greatest  importanc6.((/)  The  ca* 
pil laries  are  the  minute  arteries  or  tubes,  and  part  of  tiie  vascular  system* 
in  which  all  the  important  objects  of  the  circulation  are  mainly  prepared 
and  accomplished,  as  nutrition,  secretion,  the  oxygenation  of  the  blood,  its 
decarbonization,  &c.;  for  the  use  of  the  great  arteries  is  rather  as  canals 
to  carry  the  blood  from  the  heart  into  the  capillaries,  in  which  the  blood 
exercises  its  various  fu notions,  (e)  and  it  is  afterwards  passed  into  the 
veins,  and  through  them  back  to  the  heart      The  capillaries  possess 


other  branches  of  the  function  of  secre- 
tion are  placed  in  other  parts  of  the  frame^ 
especially  those  which  carry  off  wperjlu- 
0U8  and  excrementitious  particles,  such  as 
urine  and  faeces,  &c. 

(y)  1  Bost  316;  2  Good,  19<  2  Bell's 
Anat.  332i  Jackson,  Prin.  Med.  466. 


(z)  1  Bost  337. 
(a)  1  Bost.  316,  317. 
(6)  Id.  316. 

(c)  See  Brous.  Phy.  373. 
(tf)  1  Bost.  322. 

(e)  Id.  2  Dungl.  149;  2  Ckxxl,  18»  &c; 
2  Bell,  322. 
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more  contractility  than  the  larger  arteries,  (g)  They  are  those  extreme 
branches  from  the  arteries  whicn  are  as  minute  as  hairs;  but  this,  though 
the  literal,  is  not  the  general  meaning  of  the  term,  for,  bj  capillary  ves- 
sels, is  rather  underst(>od  those  branches  in  which  the  changes  are  wrought 
from  the  blood,  and  which'  are  either  so  minute  as  not  to  allow  the  pro- 
miscuous flow  of  the  particles  of  the  blood,  or  are  possessed  of  such  a  de- 
cree of  irntabilit;^  and  appetency  as  only  to  allow  certain  parts  of  that 
fluid  to  foe  transmitted,  [h]  Through  some  of  these  capillaries,  other  parts 
iX  the  red  blood  perpetuate  the  flow  from  the  arteries  to  the  veins,  whilst 
tile  several  secretions  are  performed  in  the  other  capillaries,  and  thus 
render  the  blood  dark,  and  are  then  passed  into  the  veins.(tj  So  that 
some  of  the  arteries  terminate  in  red  veins,  and  others  in  the  capillariesiA:) 
These  capillaries  readily  anastomose  or  communicate  with  otner  vessels, 
(that  is,  if  a  capillary  be  destroyed  or  injured,  the  blood  therein  will 
pass  in  a  new  chanef  until  it  reaches  another  vessel,  and  passes  in  a 
collateral  circulation,)  as  where  there  is  a  stoppage  in  an  artery  or  vein.0 
This  freedom  of  anastomosis,  between  the  capilTarv  terminations  of  dif- 
ferent vessels,  may  be  considered  as  a  provision  against  the  consequences 
that  would  otherwise  follow  the  obliteration  of  any  of  the  main  vessels  of 
a  limb,  by  an  injury  or  by  operation. (m)  We  here  mention,  the  change 
occasioned  in  the  blood  by  passing  througli  the  capillary  vessels  as  part 
of  the  function  of  circukUton  as  well  as  part  of  the  function  of  secretion. 
We  shall  presently  consider  the  latter  function  separately  and  more  par- 
ticularly. 


CHAP.  V. 

SiCT.  I. 

Cluvla- 

B1X8. 


VUSB. 


JFburtMy.'^^r  the  Ybins. 

ThCTeins  are  said  to  be  in  number  three  times  as  many  as  the  arteries,  JburM/y* 
an4  to  amount  to  about  SOOO,fn)  but  the  most  experienced  anatomists 
treat  this  as  entirely  matter  or  conjecture,  and  there  are  scarcely  two 
hundred  veins  which  are  known  or  distinguished  by  any  particular  name. 

The  veins  are  eUstic  flexible  tubes,  conveying  back  to  the  heart  the 
retidoe  of  blood  remaining  after  the  different  functions  of  secretion  and 
nutriticm  have  been  performed  by  the  arteries.  The  effete  and  altered 
bleod  poMes  from  the  capillary  terminations  of  the  arteries  into  the  inci- 
pient radicles  of  the  vein8.(o)  Veins  are  constructed  with  three  coats» 
which  are  thinner,  firmer,  and  less  elastic  than  the  three  coats  of  the 
arteries.(j>^  The  muscular  coat  is  loose,  like  cellular  substance,  thinner 
and  mere  indistinct  than  that  of  the  arteries,  and  the  coats  of  veins  are 
famislied  with  minute  arteries  and  veins  not  essentially  different  from  the 
mUrient  veaseis  of  the  arteries.  Their  exhalents  and  absorbents  are  sup- 
peaed  to  be  but  few,  and  their  supply  of  nerves  much  inferior  to  what  the 
arteries  poaseas.^^)  The  veins  are  nearly  destitute  of  that  texture  with 
transvetse  fibres  which  is  seen  in  the  middle  coat  of  the  arteries,  and  have 
cottaequently  but  little  contractile  power,  and  are  therefore  to  be  regarded 
as  little  more  than  elastic  tubes,  transmitting  the  blood  to  the  rieht  auricle 
«|MNi  hydraulic  principles,  and  it  is  only  in  the  large  trunks  of  the  veins 
that  any  fibrous  appearance  can  be  traced,  (r)    The  force  with  which  the 


i 


(m)  2  Horn.  Anat  159. 
In) 


r)  3  Good,  35;  1  Bost  332. 

0  3  BeD,  333, 333.  (n)  Uzan,  303;  3  Bell,  Anat  398. 

[0  Id.  334^  335.  (o)  3  Horn.  Aiuit.  159. 

Ik)  Id.  335.  (p)  £1.  Blum.  84;  3  Bell,  399;  3  Good, 
(t)  See  Diisection  of  an  Aneurimal    9;  3  Horn.  Anat  173. 

Limbk  hj  Sir  A  Cooper,   Med.  Chir.        (q)  3  Good,  11. 

'^ttn.  vol.  ii.  (r)  2  Good»  9,  10«  1  Boat.  323. 
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CHAP.  V.  trition»  and  all  other  benefits  of  the  blood»  are  principally  perfbi^|te^(y) 
Sbct.  I.  for  the  laree  arteries  and  the  veins  have  been  considered  as  mere  liiecha- 
Cahua-  ij'i^j^i  canals,  conduits  or  conductors  of  the  blood ;  vtrhilst  the  capillaries 
have  been  considered  as  physiulogical  or  vital  organs,  because  the  bloocL 
bj  oozing  and  penetrating  through  them,  deposites  its  renovating  quali- 
ties,  whilst  the  carbon,  and  other  effete  parts,  accumulated  in  the  adr 
jacent  cellular  membranes  or  tissues,  are  carried  off*  by  and  through 
such  capillaries  into  and  through  the  veins,  and  ultimately  into  the  luxigg, 
where  the  blood  loses  its  carbon  and  acquires  new  oxygen,  by  the  reno- 
vating operation  of  respiration .(y)  It  may  be  considered  that  in  the  ca- 
pillaries is  performed  a  function  the  very  converse  of  that  of  the  lunga» 
for  in  the  lungs  the  blood  becomes  decarbonized*  aerated » and  ren.ovated, 
whilst,  by  passing  through  the  capillaries,  it  becomes  encumbered  with 
carbon,  afterwards  carried  into  the  veins  towards  the  lungs,  and  hence, 
in  case  of  undue  secretion,  the  capillaries  are  in  general  the  seat  of  local 
inflammation,  fz) 

These  capillaries,  however  small,  have  a  muscular  coat,  and  in  .which 
it  appears  to  be  agreed  that  the  contractile  power  is  stronger,  even  than 
in  the  large  artenes,  and  hence  the  blood  is  propelled  through  th^e^i  with 
considerable  force. (a)  The  action  of  the  capillary  vessels  has,  since  the 
time  of  Cullen,  been  generally  regarded  as  the  principal  agent  in  a|l  the 
vital  actions  of  the  body,  either  physiological  or  pathological,  byVhich 
any  permanent  changes  are  proauced  in  its  form  or  composition^  and, 
with  respect  to  the  circulation  of  the  blood  in  particular,  there  seems 
every  reason  to  conclude,  that  it  is  very  materially  influenced  by  or  in 
these  capillaries,  not  merely  as  one  of  the  means  employed  io  propel  the 
blood  along  the  vessels  in  its  ordinary  course,  but  as  the  power  by  which 
all  the  subordinate  changes  in  the  state  of  the  circulation  are  principally, 
if  not  entirely,  effected.^)  But  the  mode  in  which  these  changes  in  the 
capillaries  is  occasioned  or  operated,  are  confessedly  but  very  imperfectly 
known. (c)  We  extract  from  the  best  authors  the  following  substance  of 
their  observations  respecting  the  capillaries.  After  having  divided  and 
ramified,  to  considerable  extent  and  in  a  manner  generally  resembling  the 
branching  of  a  tree,  the  arteries,  both  of  the  greater  and  lesser  circula- 
tions, terminate  in  the  general  capillary  system,  sometimes  termed  capii- 
lary  circulation.  The  exact  point  at  wnich  the  arteries  end  and  the  capil- 
lanes  begin,  cannot  be  demonstrated;  this  part  of  the  capillary  system 
intervenes  between  the  arteries  and  the  secerning  terminations  and  the 
veins.  Dr.  Bostock  observes,  that  we  are  to  consider  the  large  arteries 
or  trunks  in  the  light  of  a  mechanical  or  hydraulic  system,  and  the  etqnl' 
lariea  as  physiological  or  vUal  organs^  and  that  this  distinction  between 
the  two  descriptions  of  vessels  is  of  the  greatest  importanc6.(cf)  The  ca- 
pillaries are  the  minute  arteries  or  tubes,  and  part  of  tlie  vascular  system, 
in  which  all  the  important  objects  of  the  circulation  are  mainly  prepared 
and  accomplished,  as  nutrition,  secretion,  the  oxygenation  of  the  blood,  its 
decarbonization,  &c.$  for  the  use  of  the  great  arteries  is  rather  as  canals 
to  carry  the  blood  from  the  heart  into  the  capillaries,  in  which  the  blood 
exercises  its  various  functions, (e)  and  it  is  afterwards  passed  into  the 
veins,  and  through  them  back  to  the  heart.     The  capillaries  possess 


other  branches  of  the  function  of  aecre-  (z)  1  Boot  337. 

tion  are  placed  in  other  parts  of  the  frame^  (a)  1  Bost.  316,  317. 

especially  those  which  cany  ofl*  superjlu-  (b)  Id.  316. 

out  and  excreraentitious  particles,  such  as  (eS  See  Brous.  Phy.  373. 

urine  and  fzccs,  &c.  (a)  1  Bost.  323. 

(y)  1  Bost  316;  2  Good,  19f  2  Bell's  (e)  Id.  2  Dungl.  149$  2  Good,  18»  &c.{ 
Anat.  322$  Jackion,  Prin.  Med.  466.           2  Bell,  322. 
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more  contractility  than  the  larger  arteries,  (g)  They  are  those  extreme 
branches  from  the  arteries  whicn  are  as  minute  as  hairs;  but  this,  though 
the  literal,  is  not  the  general  meaning  of  the  term,  for,  bj  capillary  ves- 
sels, is  rather  understood  those  branches  in  which  the  changes  are  wrought 
from  the  blood,  and  whicK  are  either  so  minute  as  not  to  allow  the  pro- 
miscuous flow  of  the  particles  of  the  blood,  or  are  possessed  of  such  a  de- 
cree of  irritability  and  appetency  as  only  to  allow  certain  parts  of  that 
nvid  to  be  transmitted.  (A)  Through  some  of  these  capillaries,  other  parts 
4)f  the  red  blood  perpetuate  the  flow  from  the  arteries  to  the  veins,  whilst 
the  several  secretions  are  performed  in  the  other  capillaries,  and  thus 
render  the  blood  dark,  and  are  then  passed  into  the  veins.(t)  So  that 
some  of  the  arteries  terminate  in  red  veins,  and  others  in  the  capillaries. TA:) 
These  capillaries  readily  anastomose  or  communicate  with  otner  vessels, 
(that  is,  if  a  capillary  be  destroyed  or  injured,  the  blood  therein  will 
pass  in  a  new  chanef  until  it  reaches  another  vessel,  and  passes  in  a 
collateral  circulation,)  as  where  there  is  a  stoppage  in  an  artery  or  vein.([f) 
This  freedom  of  anastomosis,  between  the  capilTarv  terminations  of  dif- 
ferent vessels,  may  be  considered  as  a  provision  against  the  consequences 
that  would  otherwise  follow  the  obliteration  of  any  of  the  main  vessels  of 
aliinby  by  an  injury  or  by  operation. (m)  We  here  mention,  the  change 
occasioned  in  the  blood  by  passing  through  the  capillary  vessels  as  part 
of  the  function  of  circulation  as  well  as  part  of  the  function  of  secretion. 
We  shall  presently  consider  the  latter  function  separately  and  more  parr 
ticularly. 


CHAP.  V. 

SiCT.  I. 

Capiixa- 

B1X8. 


Vbuis. 


/l)iir/A/y.— Of  the  Veins. 

Theveins  are  said  to  be  in  number  three  times  as  many  as  the  arteries,  Jbur/A/y. 
an4  to  amount  to  about  SOOO,rn)  but  the  most  experienced  anatomists 
treat  this  as  entirely  matter  oi  conjecture,  and  there  are  scarcely  two 
hnndred  veins  which  are  known  or  distinguished  by  any  particular  name. 

The  veins  are  elastic  flexible  tubes,  conveying  back  to  the  heart  the 
reiidiie  of  blood  remaining  after  the  different  functions  of  secretion  and 
nutritioQ  have  been  performed  by  the  arteries.  The  effete  and  altered 
bleod  posses  from  the  capillary  terminations  of  the  arteries  into  the  inci- 
pient radicles  of  the  veins.(o)  Veins  are  constructed  with  three  coats, 
which  are  thinner,  firmer,  and  less  elastic  than  the  three  coats  of  the 
arteries.(j>^  The  muscular  coat  is  loose,  like  cellular  substance,  thinner 
and  more  indistinct  than  that  of  the  arteries,  and  the  coats  of  veins  are 
famished  with  minute  arteries  and  veins  not  essentially  different  from  the 
mUrtent  vessels  of  the  arteries.  Their  exhalents  and  absorbents  are  sup- 
psted  to  be  but  few,  and  their  supply  of  nerves  much  inferior  to  what  the 
arteries  possess.^^)  The  veins  are  nearly  destitute  of  that  texture  with 
traosvesse  fibres  which  is  seen  in  the  middle  coat  of  the  arteries,  and  have 
coneqaently  but  little  contractile  power,  and  are  therefore  to  be  regarded 
as  little  more  Uum  elastic  tubes,  transmitting  the  blood  to  the  right  auricle 
VfMm  hydraulic  principles,  and  it  is  only  in  the  large  trunks  of  the  veins 
that  any  fibrous  appearance  can  be  traced,  (r)    The  force  with  which  the 


(g)  3  Good,  35;  1  Bost  333. 
(A)  3  Bell,  333,  333. 

(Old. 


(t)  Id.  334^  335. 
(A)  Id. 


(m)  3  Horn.  kmL  159. 
In) 


Lizan,  303«  3  Bell,  Anat  398. 
(o)  3  Horn.  Aiuit  159. 
335.  (p)  EL  Blum.  84;  3  Bell,  399;  3  Good, 

(I)  See  Diasection  of  an  Aneuritmal    9;  3  Horn.  Anat  173. 
>f  hj  Sir  A  Cooper,   Med.   Chir.        (q)  3  Good,  11. 
1^»as.voLn.  (r)  3  Good,  9,  10{  1  Boat.  323. 
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CHAP.  V.  veins  resist  anj  power  tending  to  rend  them  is  much  greater  than  mi^t 
Sbct.  L  be  expected  from  their  apparent  tenacity.  Their  area  is  much  larger  in 
proportion  to  their  size  than  that  of  the  arteries,  and  the  veins  bear  great- 
er distention  than  the  arteries  without  bursting;.  («)  The  venous  like  the 
arterial  system  appears  to  be  capable  of  carrying  on  a  collateral  circula- 
tion when  any  part  of  it  is  impervious;  and  even  after  the  obliteration  of 
the  vena  cava  inferior  the  blood  has  been  known  to  be  conveyed  with  fa- 
cility to  the  heart  through  the  lumbar  veins  and  vena  az:yg08.(/)  To  pre- 
vent a  retrograde  movement  of  the  blood,  where  the  veins  are  exposed  to 
muscular  action,  they  are  furnished  with  valves,  formed  by  a  semilunar 
fold  at  the  inner  side  and  placed  in  pairs  at  irregular  distances,  and  which 
are  concave  towards  the  neart,  and  when  closed  somewhat  resemble  the 
finger  of  a  glove,  or  may  be  likened  to  so  many  minute  flood-gates,  all  in- 
clined in  the  direction  towards  which  the  stream  flows;  but  these  valves 
are  not,  it  is  said,  to  be  found  in  the  deep  seated  veins  of  the  viscera,  or 
in  those  of  the  cranium,  neck,  thorax,  and  abdomen,  excepting  in  the  sper- 
matic vein,  and  sometimes  the  internal  mammary  veins.(te)  The  veins 
<luring  life,  and  whilst  filled  or  extended  with  blood,  are  in  a  cylindrical 
form,  but  when  dead  they. are  compressed  and  not  like  the  arteries,  the 
tubes  of  which  remain  open.  The  veins  are  transparent  and  the  blotnl  is 
«een  through  their  coats.  The  capacity  of  the  veins  has  been  considered 
greater  than  that  of  the  arteries;(a;)  the  veins,  it  being  supposed,  contain- 
ing three-fourths  or  more  of  the  entire  mass  of  the  blood,  and  the  arteries 
only  about  one-fourth. (^^  The  manner  in  which  the  branches  of  veins 
Join  the  trunk  has  a  peculiarity  which  always  distinguishes  them  from  the 
ramifications  of  arteries  which  branch  direct  and  at  an  acute  angle,  but 
the  veins  in  a  direction  more  removed  from  the  course  of  the  trunk,  and 
in  general  with  a  curve  or  shoulder,  (x) 

The  commencement  of  the  minute  branches  of  some  of  the  veins  is 
from  the  extreme  ramifications  of  the  arteries,  others  from  the  capillary 
vessels,  and  such  veins  are  continuous  until  they  have  carried  back  the 
blood  to  the  heart.(a)  The  series  of  tubes,  the  aggregate  of  which  con- 
stitutes the  venous  system,  has  been  compared  to  a  tree,  the  trunk  being 
implanted  into  the  heart  and  the  branches  diflused  through  the  body  at 
large.  (6)  These,  in  the  first  instance,  and  in  their  commencement  most 
remotely  from  the  heart,  are  so  minute  as  to  elude  vision,  but  they  gra- 
dually increase  in  size  and  diminish  in  number,  forming  successively  ves- 
sel&larger  and  larger,  until  finally  all  terminate  in  a  large  trunk*  being  the 
very  reverse  of  the  arterial  vessels,  which  are  smaller  towards  their  ex- 
tremities, (c)  Though  tlie  caliber  of  any  given  vessel  in  the  series  is  lai^ger 
than  either  of  the  branches  which  open  into  it,  yet  its  diameter  is  less 
than  the  sum  of  their  diameters  taken  togetner,  whence  it  follows  by  a 
necessary  consequence,  that  the  diameter  of  the  common  trunk  is  less  than 
the  sum  of  the  diameter  of  the  smaller  vessels,  whose  contents  it  receives. 
Hfovf  when  a  current  flows  from  a  wider  into  a  narrower  bed,  (its  level 
remaining  unaltered,)  it  necessarily  becomes  more  rapid  as  it  advances; 
and  by  an  extension  of  the  same  principle,  when  a  number  of  tributary 
streams  open  into  a  channel,  whose  width  is  less  than  that  of  their  currents 
taken  together^  a  certain  impetus  is  given  by  the  mere  fact  of  such  an 


(ff)  2  Good,  9, 10;  EL  Blum.  95. 

(<)  Coop.  Diet.  tit.  Veins;  id.  tit.  Anas- 
tomosis, and  tit.  Inosculation. 

(w)  1  Bost.  272;  El.  Blum.  84,  86,  95; 
3  Good,  10;  2  Bell,  300,  where  see  a 
plate  of  the  form  of  a  valve;  2  Horn. 
Anat.  172. 


(«)  2  Bell,  299;  2  Pungl  Phy,  117. 
(y)  Jackson,  Prin.  Med.  465. 
(z)  2  Bell,  303. 

(a)  Id.  302;  2  Good,  3. 

(b)  2  Horn.  Anat  171. 

(c)  1  Bost  272. 
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arransement,  which  materially  aids  any  other  collateral  means  that  may  chap.  v. 
have  been  devised  for  expediting  its  progress,((/)  as  from  the  ordinary    Sbct.  I. 
process  of  respiration.(e)     The  venous  system,  considered  as  a  whole.    Of  thx 
seems  to  have  been  constructed  on  a  general  hydraulic  principle,  which     Vm»»» 
materially  influences  the  passage  of  the  blood  it  contains.(/) 

There  is  no  pulsation  to  be  observed  in  the  veins  but  what  they  re-  Why  no 
ceive  laterally  from  the  contiguous  arteries,  because  tlie  veins  are  removed  pulsation 
at  a  greater  distance  in  the  course  of  the  blood's  circulation  from  the  y^^^'^^ 
heart,  and  do  not  receive  what  is  termed  the  shock  of  the  heart's  ac-  ^^ 
tions  in  their  trunks  as  do  the  arteries,  but  only  by  their  widely  spread 
branches,  and  also  because  the  contraction  of  the  neart  and  of  the  arte- 
ries so  alternate  with  each  other  as  to  keep  up  a  perpetual  and  uniform 
stream  of  blood  into  the  veins,  whereas,  the  pulsation  in  the  arteries  ia 
owing  to  the  sudden  and  interrupted  contraction  of  the  heart,  {h)    Hence, 
pulse  feeling  is  always  by  pressing  an  artery  conveying  the  blood  from 
the  heart,  and  not  in  a  vein  carrying  back  the  blood  to  the  heart.  (A) 
There  is,  however,an  exception  in  tlic  large  veins  around  the  heart,  in  which 
an  irregular  pulsation  or  rather  flapping  motion  exists  to  some  extent. 

On  the  other  hand,  we  have  seen  that  bleeding  is  rarely  performed  in  an  Bleeding, 
artery  but  in  a  vein  whilst  the  blood  is  returning  towards  the  heart,  and  in  what 
usually  in  the  median  ceplialie  vein,  or  the  median  basilic  vein  in  the  ^^"^* 
arm,(i)  though  in  cases  of  injuries  to  the  head  it  may  be  advisable  to  bleed 
in  iiie  jugtilar  vein.{k)  The  etymology  of  the  term  phlebotomy,  (from  the 
Greek  ^A/'^^,  a  vein,  and  rt/tw,  to  cut)  shows  that  the  operation  is  properly 
in  a  veiD,(/)  and  bleeding  from  it  requires  great  discretion  with  reference 
to  the  occasion  of  performing  the  operation,  as  well  as  care  in  relation  to 
the  mode  of  performing  it.(m)  The  system  of  the  veins  is  not  so  simple 
as  that  of  the  arteries,  for  while  there  are  only  two  great  arteries  carrying 
the  blood  from  the  heart,  namely,  the  pulmonary  artery  and  the  aorta, 
there  are  three  great  sources  of  the  venous  blood,  namely  the  four  pulmO' 
nary  veitM,  which  return  the  blood  from  the  circulation  through  the  lungs 
into  the  heart,  and  the  superior  and  inferior  vena  cava,  whicn  are  trunks 
of  the  great  veins  of  the  body,  and  the  venaportse^  which  collects  the  blood 
of  the  intestines  and  conveys  it  to  the  liver.^n)  There  are  also  a  greater 
variety  in  the  distribution  of  the  veins  than  in  that  of  the  arteries.(o) 

In  the  extremities  the  veins  consist  of  two  sets,  one  running  immedi- 
ately under  the  skin,  termed  subcutaneous,  and  the  other  deep-seated, 
accompanying  the  arteries.  The  anastomoses  or  inosculation  of  the  veins 
are  greater  and  more  frequent  than  in  the  arteries;  those  of  the  veins  are 
by  large  branches,  whilst  the  arteries  inosculate  generally  by  small.(j9) 

I'he  veins  rarely  if  ever  ossify  like  the  arteries,(9)  but  they  are  subject  Diieasea  of 
to  several  diseases,  as  inflammation,  relaxation,  tumours,  ruptures,  &c.(r)  veins. 
Veins  also  are  subject  to  varix,  and  when  affected  by  it  are  called  varicose. 
The  term  varix  is  a  disease,  as  respects  veins,  what  the  true  or  encysted 
aneurism  is  to  arteries.     It  is  applied  by  surgeons  to  the  permanently  di- 
lated state  of  a  vein  attended  with  an  accumulation  of  dark -coloured  blood, 


(d)  2  Homer,  Anat  155, 156.  (m)  Coop.  Diet,  tit  Hemorrhage,  and 

e)  2  Diingl.  Phy.  148, 149.  Veins. 

/)  £1.  Blum.  122  to  130;  2  DungL         (n)  2  Bell,  298;  2  Homer,  Anat  152. 
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Phy.  153.  (o)  2  Bell,  298;  2  Homer,  Anat  171. 

(f)  Ante,  post.  Second  Pari,  (p)  Coop.  Diet  tit  Anastomosis,  and 

(A)  2  Bell,  304;  £].  Blum.  105  to  lOT,  tit  Inosculation,  id.; 2  Homer,  Anat  257 

where  see  sooie  exceptions.    2  Dungl.  to  281. 

Phy.  157.  (q)  2  Good,  10;  5  Good,  237. 

(t)  Ante;  2  Bel],  314;  2  Doraey,  Surg.  (r)  See  in  general,  Hodgson  on  Dia* 

355.  eases  of  Arteries  and  Veins;  Amott,  Med. 

(Ac)  Coop.  Diet  tit  Jugular  Vein^  2  Chir.  Trans,  vol  xv.  47;  Coop.  Diet  tit 

Dorsey,  356.  Veins,  Diseases  of;  Brous.  Pby.  410  to 

(0  Coop,  Diet,  tit.  Bleeding.  417. 
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OTAP.  V.  the  circulation  of  which  is  materially  retarded  in  the  affected  vessels. 
^'  '•    When  veins  are  varicose  they  are  not  only  dilated  but  they' are  also  evi- 
YxzvB.     dently  elongated,  for  besides  being  irregular  and  in  several  places  studded 
with  knots,  they  make  a  variety  of  windings,  and  coiling  themselves  form 
actual  tumours.    Varices  are  most  commonly  observed  in  the  lower  ex- 
tremities, reaching  sometimes  even  as  far  u  p  as  the  abdomen.    They  have, 
however,  been  noticed  in  the  upper  extremities,  and  it  is  probable,  that 
the  whole  venous  system  is  susceptible  of  the  affection.     As  a  well-in- 
formed writer  observes,  the  great  venous  trunks  sometimes  become  vari- 
cose.   When  the  disease  is  situated  near  the  heart  it  is  attended  with 
pulsation,  which  renders  it  liable  to  be  mistaken  for  aneurism.(«) 
Ii^juxies  to     Veins  are  liable  to  riiptures,  wounds  and  laceration.     Hemorrhage 
veins.         from  veins,  though  not  so  dangerous  as  from  arteries,  is  yet  attended 

with  danger.(/) 

Of  each  The  enumeration  of  each  of  the  three  thousand  veins,  even  if  practica- 

veininpar-  ble,  would  occupy  more  space  than  can  here  be  afforded,  and  therefore, 

ticukr.        y^Q  jjujj  Quiy  ,.g|gp  to  the  particular  authors  who  have  written  upon  them 

distinctly,  (ti)     We  have  seen  that  they  have  been  estimated  at  eveA 

3000,  but  the  most  intelligent  anatomists  do  not  distinguish  by  name 

even  two  hundred.(2;) 


Section.  II. — Of  the  BLOoD.(y) 


1.  Its  importance. 

3.  ItB  general  DescriptioDyComposition. 
libiterials,  and  Circulation. 

3.  Transformation    of    Aliment    into 

Chyme,  Formation  of  Chyle,  and 
its  ultimate  asnmilation  with  per- 
fect Blood. 

4.  Colour  of  Blood. 

5.  Its  Smell,  Feel  and  Taste. 

6.  Heat  of  Blood. 

7.  Salts  and  Sulphur  in  Blood. 

8.  Animal  Substances. 

9.  Chemical  Properties. 

10.  Weight  and  Quantity  of  Blood. 

11.  Its  Vitality. 


12.  Coa^ilum  or  Cnsaamentum. 

13.  Fibnn,  Glutin  or  Coagulable  Lymph. 

14.  Properties  ofFibrin  or  Lymph. 

15.  Red  Globules. 

16.  Of  the  Serum. 

17.  OftheBuiTy  Coat  or  Crust. 

18.  Cause  and  course  of  its  Ciicolatiaib 

19.  Rapidity  of  Circulation. 

20.  Diseases  and  Disorders  of  the  Blood 

in  its  Circulation. 

21.  Of  Fainting. 

22.  Of    Hereditary'  diseases    through 

Blood. 

23.  Of  infusion  and  Transfusion. 

24.  Of  Animal  Temperature. 


1.  The  im-  Although  in  a  preceding  page  the  impropriety  in  general  of  any  allusion 
pcMtanceof  to  Scripture  in  support  ofphYsiologicai  positions,  lest  the  due  respect  for 
the  blood.   Holy  Writ  should  be  predjudiced  by  incompetent  or  hasty  advocates,  has 


(ff)  See,  farther.  Coop.  Diet,  tit  Vari-  culty  and  its  followers,  and  the  hygeists 

cose  Veins;  3  Good,  331.  and  their  partisans,  and  it  is  said  the  latter 

(/)   Coop.  Diet,  tit  Hemorrhage;  3  are  there  g^ning  ground.  Their  doctrine 

Good,  126;  as  to  hemorrhage.  has  at  least  the  merit  of  simplicity  over 

(tf )  See  enumeration,  2  Homer,  Anat.  that  of  the  old  school.     A  pupil  of  Majen- 

257  to  281;  2  Bell,  307  to  321;  Lizars,  die,  M.  D.,  who  is  a  hygeist,  describes  the 

parts  iL  iil;  Wistar,  Syst  Anat  301  to  principal  tenets  of  their  doctrine  to  be, 

322;  see  plate  and  enumerations,  3  Gre-  1.  The  blood  is  the  Ufi,  the  prtmum  mo- 

gaefs  KL  Nature,  255  to  261.  bikt  the  first  agent  from  which  others  de- 

(x)  See  the  names  of  the  principal  rive  their  origin.     2.  Health  depends  on 

veins  and  their  situations,  3  Gregfory's  £1.  the  purity  of  the  blood.    3.  The  purity  of 

Nature,  261.  the  blood  depends  upon  its  having  free 

(y)  See  Dirislons  of  the  Subject  outlets  for  its  decayed  particles.  4.  Dis- 
ante;  and  as  to  Bloody  ante,  20;  and  see  ease  is  induced  by  the  choking  up  of 
2  Homer,  Anat  175  to  183;  2  Dungl.  these  outlets  in  the  bowels  by  reason  of  an 
Phy.  40  to  52;  Jackson,  Prin.  Med.  458  accumulation  of  glairy  mucus  on  the  in- 
to 462.  ner  surface  of  the'intestines.  5.Thisaccu- 

At  present,  (A.  D.  1834^)  there  is  a  mulation  is  occasioned  by  any  thing  that 

itroDg  dispute  in  Fiance  between  the  fii-  weakens  the  circulatioa  or  hurts  digestioD, 
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beep  adinitted9(z)  yet  there  is  somethii^  so  strikinely  trae  in  Leviticus^  ohap.  v. 

•v/Afl/  the  life  of  the  fiesh  is  in  the  blood,'^\a)  that!  for  once  venture  to  Swrr.  n. 

deviate  from  the  rule  I  have  on  all  other  occasions  resolved  to  observe.  ^'  ""^ 
It  is  true  that  it  has  long  been  the  prevalent  doctrine,  that  health  or  dis-       ^^^ 


esse  depends  on  the  state  of  the  solids,  or  rather  on  the  influence  of  the 
nerves  and  the  nervous  function^  and  not  on  the  state  of  the  bloody  or  any 
other  fluid,  and  the  influence  of  the  latter  has  been  lost  sight  of  almost  en- 
tireljT.  But,  happily  for  the  welfare  of  mankind,  that  injudicious  limited 
•pinion  of  the  cause  of  disease  is  gradually  weakening,(6)  and,  as  regards 
practical  remedies  for  diseases,  the  most  judicious  modern  practitioners 
take  into  consideration  not  merely  the  condition  of  the  solids  or  of  the 
nervous  formation,  but  also  the  state  of  the  fluids,  and  more  especially 
tlie  blood,  as  i\i^  primary  and  principal  cause  of  most  diseases,  especially 
fevers.  Aliment  is  converted  into  blood ;  and  the  latter,  after  having  been 
aerated  in  the  lungH,  occasions  almost  all  the  important  organs,  i.  e.  the 
beart  and  the  nerves  to  perform  their  actions,  which,  if  the  blood  be  dis- 
eased, are  inadequately  exerted  $  and  if  the  aliment  be  unwholesome  in 
itself,  or  be  received  in  undue  or  irregular  proportions,  the  new  blood  is 
consequently  unhealthy,  and  becomes  either  injurious,  or  not  duly  nutri- 
tious, and  hence  originally  and  primarily  the  origin  of  many  diseases,  (c) 
The  fatal  consequence  of  the  infusion  of  poison  into  the  blood,  or  the  ves- 
sels through  which  they  are  absorbed,  or  the  infusion  of  any  small  pro- 
portion of  the  blood  of  a  diseased  animal  into  that  of  a  healthy  animal, 
manifest  the  direct  effect  of  blood  on  the  general  state  of  the  frame,  (c) 

Physiologists,  when  speaking  of  the  nature  of  blood,  describe  it  to  be  a  3.  Tbege- 
compound  nuid,  consisting  of  several  ingredients  of  various  physical  and  nenl  de- 
chemical  properties,  dissolved,  or  at  least  suspended,  in  a  considerable  "cnption, 
quantity  of  water.     In  a  valuable  and  truly  scientific  work  on  chemistry,  ^JJ?^*^^ 
treating  of  the  blood  and  other  connected  subjects,  it  has  been  observed,  ^^  ^^ 
that  of  late  the  constitution  of  blood  in  diseai^e  has  been  almost  entirely  ciivuktioii. 
disregarded,  and  yet  that  it  is  difficult  to  imagine  any  natural  disease  of  {f) 
the  solids  without  the  blood  being  thereby  more  or  less  affected;  and 
hence  the  importance  of  inquiry  into  the  constituents  of  the  blood  has 
been  urged  with  considerable  weieht.(e^    We  have  seen  that  this  is  the 
primary  and  chief  fluid,  the  vehicle  of  those  successions  of  oxygenous 
and  carbonaceous  particles  that  cease  with  life  only,  the  nourisher  of  the 

but  chiefly  by  poisonous  drug^  and  bad  amongst  the  latter  Stevens  on  the  Blood, 

treatment  of  the  faculty.    6.  The  Impu-  163,  164^  and  Dr.  Turner's  El.  Chem. 

rities  thus  detained  in  the  blood  occasion  4th  ed.  551,  but  because  some  of  the  moat 

every  species  of  disease,  according  to  the  experienced  medical  practitioners  have 

quality  of  the  humour,  or  the  particular  expressed  to  me  their  decided  opinion  to 

locality  in  which  it  is  lodged.    7.  AH  dis-  this  effect     See  post,  165,  166. 

^  proceed  from  one  source,  therefore  ^     consequences  of  eating  unwhole- 

t%^^'t,^^'^'^J'U''''^J^^2:  some  foodTa  Beck,  Med.  Jur.''461.    Itia 

t^^  "^Slr"''i     «  ••  S^'"^*^'  well  know^thatifiverysmaUpartof  the 

?.?T°:!!J:!li'^^  ^•^  wifficienUy  power-  ^^^  ^^^  gUndered  hoVse  be  hifused  or 

fd  to  pervade  the  whole  system,  clew  j^^^^^eed  into  the  healthy  blood  of  ano- 

TV^^  ^'"^Ti^u^  "^^^  ^  ther.  it  will  shortly  afte^ards  become 
punfy  the  blood.     9.  The  purgatives  ad-    TTW  ' 

ministered  by  the  fiiculty  in  France  are 

inadequate  to  the  task,  and  ruinous  to  the        {d)  See  J.  Hunter's  Treatise  on  the 

constitution  of  the  patient  Blood,  pauim;  Good,  Study  of  Medicine, 

(z)  Ante,  17.  vols.  2  and  3,  passim;  Jackson,   Prin. 

(a)  Leviticus,ch.  zvii. vera.  11;  butob-  Med.  458;  £1.  Blum.;  2  Dungl.  Phy.  40 

serve  that  the  expression  was  not  there  in-  to  52;  1  Bell's  Anat;  3  Horn.  Anat  175 

tended  to  be  used  in  a  physiological  sense,  to  1 83. 

(6)  I  venture  to  make  this  assertion,         (e)  Dr.  Tamer's  Chem.  547  to  552,  re- 

not  merely  upon  the  authority  of  many  an-  feiring  to  Dr.  Stevens's  Treatise  on  the 

c»eat  as  well  »s  modem  publications^  and  Blood,  and  ante,  148,  note,  (y) 


15fi  OF  THffi  BLOOD^ 

CHAP.  V.  fnme,  the  source  of  almost  every  other  fiotd,  that  into  which  the  erode 
SxcT.  If.    fluid  is  converted,  and /rom  which  all  the  secretions  are  derived,  and 
Or  TBS    which  with  the  exception  of  some  exsangueous,  parts,  as  the  epidermis, 
^'•^°     the  amnion,  the  vitreous  substance  of  the  teetn,  and  the  bwly  of  the 
cr)rstalline  lens,  is  universally  diffused  through  the  system;  in  various 
proportions,  indeed,  according;  to  the  different  natures  of  parts;  i.  e.  abun- 
dantly in  the  muscles,  and  still  more  so  in  certain  viscera,  as  the  spleen^ 
and  in  the  placenta,  and  uterus,  at  an  advanced  period  of  pregnancy^ 
but  very  sparingly,  on  the  other  hand,  in  the  tendons  and  cartilages.  (/) 
The  blood  in  its  most  perfect  state,  immediately  after  it  has  been  ex- 
posed to  atmospheric  air  in  the  longs,  excites  the  heart  to  contraction, 
and  distributes  oxygen  to  every  part,  thereby  propelling  the  blood 
through  the  arteries  and  into  the  veins, (^)  and  conveys  away  the  carbon 
to  the  excreting  vessels,  giving  rise  by  this  change  to  animal  heat.    It 
supplies  the  materials  of  the  aolida  originally,  and  ever  afterwards  their 
nourishment t  and  from  which  all  the  other  ffaids  with  the  exception  of 
the  crude,  are  secreted  and  derived,  consequently  it  has  been  justly 
termed  the  most  important  fluid  of  the  animal  structure.(A) 
Compoai-        The  formation  of  the  ingredients  of  new  blood  from  the  aliment  is 
tion,  mate-  technically  termed  hematosis,  (from  Mfucr^e*^  to  make  blood,)  and  will 
rials,  and     be  more  fully  considered  when  we  examine  the  function  of  dige^ition.    It 
fornration    j^^j  gygice  here  to  observe,  that  it  begins  in  the  stomach  and  small  in* 
blood!and  *®^^^"*'®»  principally  in  the  duodenum,  and  thence,  after  passing  through 
itscircula-  ^^^  absorbents  into  the  thoracic  duct  and  thence  into  the  right  auricle  of 
^on  in  ge-  the  heart,  is  completed  in  the  lungs,  (i)   In  the  stomach  the  nutritive  parts 
mcnH         of  the  aliment  are  converted  into  chyme,  and  in  the  small  intestines  into 
chyle,  and  in  the  longs  the  whole  is  oxygenated  and  perfected.  Blood  is 
to  be  considered  with  reference  to  its  composition;  Jirst,  before  it  has 
been  perfected  by  respiration  in  the  lungs;  and  secondly,  to  its  parts  and 
condition,  when,  after  that  salubrious  operation,  it  has  been  passed  into  the 
left  ventricle  of  the  heart,  ready  for  new  circulation  through  the  arteries. 

3.  lYuis-       All  the  constituents  of  the  body  may  be  found  in  the  blood,  and  secre- 
fonnation    tion  consists  merely  in  their  separation  from  that  fluid.  (A;)  The  principal 
of  aliment  matericUs  for  the  renewal  of  blood  are  obtained  from  the  digested  nourish- 
into  chyme  m^nt  received  into  the  stomach,  and  thence,  under  the  denomination  of 
and  Us^'  ^V^^  ^"  ^  P^^PJ  ^^te,  passed  into  the  small  intestines,  where  the  nutri- 
similation    ^^^  parts  are  converted  into  chyle^  which  has  the  appearance  of  a  milky 
with  per-    coagulable  fluid ;(/)  from  thence  it  passes  by  absorption  into  the  lacteals, 
feet  blood,  and  is  conveyed  into  the  thoracic  duct.     Other  absorbed  fluids  and 
lymph  are  also  conveyed  from  the  different  parts  of  the  body  by  the  lym- 
phatic vessels,  and  are  also  supposed  to  be  carried  into  the  same  thoracic 
duct,  in  which  there  are  many  valves,  and  where  the  whole  are  mixed, 
and  there  are  many  valves  in  the  thoracic  duct  at  the  angle  formed  by  the 
internal  jugular  and  subclavian  veins  of  the  left  side.    This  mixture  of 
chyle  and  absorbed  materials  enters  the  subclavian  vein,  where  the  chyle 
and  other  absorbed  materials  are  blended  with  the  effete  and  black  blood 
returned  from  the  leftside  of  the  head  and  the  upper  extremity.     This 
subclavian  vein  of  the  left  side  soon  after  unites  with  the  subclavian  vein 
of  the  right  side,  returning  the  blood  of  the  head  and  arm  of  the  same 

(/)  1  Ante,  21;  EL  Blum.  6, 7,  2  Homer,  Anat  180. 

(g)  As  to  tlie  effect  of  respiration  in        (f )  2  Dunrf.  Phy.  95,  &c. 
general,  ante,  107  to  117;  and  as  to  the        ^/v  «  «    %ok 
introduction  by  inspiration  of  fresh  oxy-        ^*''  '^  Host.  0-^5. 
gen,  ante,  108,  and  2  Boat.  112.  (0  1  Good,  10,  11,  3  BeD,  238,  239, 

(A)  £1.  Blum.  10,  382;  2  Good,  40,  &e.  310;  Jackioni  Prin.  Med.  348  to  359. 
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tide,  md  fonns  the  vena  cava  deaemdma,  which  ig  immediatelr  joined  chaw,  ▼. 
bj  ihe  vena  azji^*  The  vena  cava  deecendene  carries  the  blood  on*  Sacr*  Q* 
wards  to  the  right  or  pulmonary  auricle,  where,  meeting  with  that  re-  ^  **** 
tnnied  by  the  vena  cava  aacendene^  which  is  the  trunk  of  the  venoue  ^"^''' 
system  of  the  lower  extremities  and  the  abdomen,  and  that  returned  bj 
the  coronarj  yein  of  the  heart,  the  fleshy  parietes  (walls  or  sides)  of 
the  auricle  are  distended,  stimulated  to  action,  and  contracting,  propel 
the  blood  through  the  tricuspid  valve  into  the  right  or  pulmonary  ventri- 
cle. The  mixture  of  chyle  and  of  absorbed  fluids  anci  of  the  effete  and 
dark  blood  then  enters  the  pulmonary  (or  right)  ventricle,  which  being 
stimulated,  contracts  and  pnipels  the  fluid  through  the  pulmonary  ar- 
tery, namely,  to  the  lungs,  where  the  whole  receives  its  ultimate  perfec- 
tion by  means  of  atmospheric  influence  in  the  lungs,  throwing  off  its 
black  and  carbonaceous  matter,  and  becoming  oxygenated  and  purified, 
assames  a  vermilion  or  scarlet  hue,  and  then  becomes  complete  and 
perfect  blood,  fit  for  the  due  continuance  of  animal  heat,  and  for  its  ex- 
citing and  nutritious  circulation  through  the  frame.  It  then  has  the  diffe- 
rent parts  and  qualities  presently  enumerated,  and  is  thereupon  conveyed 
by  the  four  pulmonary  veins  into  the  left  auricle  of  the  heart;  which  be- 
ing similarly  excited  by  the  renovated  bluod  in  its  own  coronary  arteries, 
contracts  and  propels  the  blood  through  the  left  auriculo  ventricular 
opening  into  the  left  ventricle,  which  also  similarly  contracting,  propels 
the  blood  into  the  aorta.  Two  branches  of  this  mam  artery  immediately 
circulate  the  renovated  blood  though  the  coronary  arteries,  and  thns 
continuously  excite  the  heart  itself  to  action  according  to  the  opinion  of 
some  authors:  and  the  rest  of  the  branches  of  the  aorta  maintaminir  the 
like  contractile  motion,  propel  the  blood  into  all  the  arteries  and  their 
capillaries,  and  thence  into  the  veins  and  over  all  the  system;  its  reno- 
vating particles  being  nevertheless  dispensed  and  retained  in  the  various 
girts  or  the  frame  through  which  the  general  mass  of  the  fluid  passes, 
ne  portion  of  this  renovated  blood  flows  to  the  brain,  to  stimulate  the 
Bource  of  the  nervous  system,  the  larger  portions  throughout  the  arteries 
of  the  tnink,  and  the  upper  and  lower  extremities;  other  portions  are 
dispersed  through  the  peculiarly  formed  labyrinths  of  the  glands,  and  in 
the  excretory  ducts  and  the  exhaling  vessels,  forming  the  various  secre- 
tions and  excretions,  whilst  the  remainder  of  the  blood,  impregnated  with 
carbon,  and  of  a  dark  colour,  verging  to  purple  or  black,  returns  by  the 
veins  towards  the  right  auricle  of  the  heart  (m) 

In  the  veine  and  other  remote  parts  of  the  body  snch  blood  loses  a 
certain  quantity  of  its  oriffinal  invisorating  constituents,  and  is  thns 
gradually  more  and  more  reduced  to  the  state  of  venoue  bloody  whilst  the 
tDoracic  duct  j^radoally  pours  into  the  great  subclavian  vein  the  new 
materiali^  arising  from  digestion  and  absorption  necessary  to  supply  the 
loss  which  it  has  thus  experienced  in  the  capillaries  and  veins;  and  then 
the  whole  of  the  materials  collected  as  before  in  such  subclavian  vein  are 
again  and  again  successively  passed  into  the  right  auricle  and  ven- 
tncle  of  the  heart,  and  from  thence  into  and  through  the  lungs  in  per- 
petual and  unremitting  succession  as  long  as  life  continues.(n)  Accord- 
ing to  this  view  of  the  subject,  the  process  of  the  conversion  of  venous 
into  arterial  blood  will  consist  in  the  addition  of  a  quantity  of  carbon, 
hydroeen,  and  oxygen,  with  a  proportion  of  nitrc^n.  In  passing 
throopi  the  lungs  a  portion  of  carbon,  oxygen,  and  hydrogen  are  sepa- 
nited,  under  the  form  of  carbonic  acid  and  water,  merely  abstracted  from 

(m)  2Dangl.Phy  35  to  58;  El.  Blum,  particularly  clear  upon  the  mibjecti  and 

377  to  381,  ut  Sanguificationt  3  BeU,  see  Dr.  Stevens  on  Blood,  1  to  3,  where  an 

338, 339{  3  Boat  479.    This  aummaiy  ia  mtereating  account  of  the  blood  ttgtven^ 
pnncipdly  IfomLiaais,  141  to  143, ^oia        (n)  Liz.  141  to  143$  3  Boat  479. 
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CHAP.  V.   the  pulmonary  blood  by  a  species  of  secretion,  while  in  the  course  of  the 

Sbct.  n.    circulation  we  may  presume  that  the  excess  of  nitrogen,  which  must  be 

0»  "»    thus  produced,  will  be  separated  from  the  blood  in  the  form  of  muscular 

^""^     fibre  or  of  membrane,  or  still  more  of  urea  discharged  in  urine,  of  which 

nitrogen  composes  so  large  a  proportion.(o) 

4.  Its  CO-     The  blood,  when  returned  from  the  lungs  into  the  left  auricle  of  the 
lour-O")      heart  and  into  the  aorta,  and  whilst  it  continues  in  the  aorta,  is  in  health, 

a  fluid  of  o  rich  scarlet  or  vermilion  colour,  and  is  replete  with  oxygen; 
but  when  it  has  passed  into  the  veins,  it  becomes  carbonized  and  of  a 
dark  purple,  and  when  returned  in  the  veins  near  to  the  heart,  is  almost 
black^^)  In  the  veins  it  has  become  effete,  and,  therefore,  in  cases  of 
plethora,  or  when  the  body  is  incumbered  with  too  much  or  impure  blood, 
and  it  becomes  expedient  to  withdraw  a  portion  by  bleeding,  an  opera- 
tion is  usually  perrormed  on  a  vein.fr)  Hence,  Blumenbacn,  instead  of 
terming  blood  in  the  arteries  arteriai,  and  that  in  the  veins  vnious,  (the 
usual  appellation)  su^ests  the  expediency  of  terming  the  former  oxygt- 
nized  blood,  and  the  ktter  carbonized  blood. («) 

The  blood,  before  it  has  become  coa^lated,  varies  in  colour  according 
to  the  part  of  the  frame  where  it  is  found.  It  is  vermilion  or  scarlet 
coloured  in  the  arteries,  because  it  has  but  just  before  been  oxygenated; 
strong  purple  in  the  veins,  because  in  passing  through  the  arteries  into 
the  same,  it  has  become  in  a  degree  carbonized  and  incumbered  with 
various  particles,  and  almost  black,  before  its  intermixture  with  the 
materials  of  the  new  blood  from  the  thoracic  duct;  because,  in  its  passage 
through  the  capillaries  and  veins,  it  has  become  completely  carbonized 
and  incumbered. (^)  The  exchange  of  colour  from  the  dark  purple  or 
almost  black  venous  blood,  to  the  scarlet  arterial  blood,  takes  place  m  the 
lungs,  and  is,  it  is  supposed,  occasioned  by  the  oxygen  of  the  arterial 
blood  acting  upon  the  small  particles  of  iron,  and  tnus  changing  the  co- 
lour.fu) 

It  nas  been  observed  that  in  surgical  operations,  after  a  tourniquet  has 
been  applied  to  an  arterial  trunk,  the  blood  which  first  flows,  when  we 
remove  the  instrument,  is  perceived  to  be  of  the  venous  colour,  and 
it  was  remarked  by  Hunter,  that  extravasated  blood  is  always  purple, 
even  in  cases  where  there  is  every  reason  to  suppose  that  it  may  have 
proceeded  from  an  artery;  from  whence  a  conclusion  has  been  drawn 
that  the  change  from  the  arterial  to  the  venous  state  may  take  place  by 
the  action  of  the  constituents  of  the  blood  upon  each  other  while  it  re- 
mains in  the  great  trunks  in  a  situation  where  it  is  incapable  of  receiving 
any  addition  of  extraneous  matter,  (a?)  But  some  of  the  most  distinguished 
anatomists  and  physiologists  of  the  present  time  deny  this  result. 

5.  Smell,  Blood  has  a  peculiar  odour;  at  first,  especially  when  still  warm,  it  emits 
feel,  tiite,  ^  vapour,  of  late  denominated  an  animal  sas,  and  shown  to  consist  of 
KhJ^      hydrogen  and  carbon  suspended  by  caloric.^) 

blood.  When  extracted,  hlooA  feels  thick  and  unctuous,  is  of  a  slightly  saline 


s 


fo)  Bast  479.  is  incorrect,  for  it  is  fi«sh  snd  arUrial 

p)  See  Dr.  Turner's  Chem.  547.  blood  tliat  is  most  likely  to  feel  or  in* 

(q)  1  BelJ,  521$  Dr.  Turner's  Chem.  crease  inflammation. 

^^\  «  .     «,    ..        .    «  «         W  El.  Blum.  9,  note  (i.) 

K^.  !^.  '^.  '1^^"^'  l^        (0  1  Ben.  521, 1  Bost  386. 

has  been  said  to  be  because  if  blood  were        (<«)  ^  Bost  98;  1  Boat.  372;  3  Boat 

subtivcted    from    an  arterv  the   fmme  317;  see  Respiration,  and  also  Stevens  on 

would  be  deprived  of  the  bed  and  nutri-  die  blood,  but  this  is  a  disputed  point 

tious  blood,  whereas,  by  bleedin^^  in  a        (x)  2  Bost  99. 

▼ein,  the  no  longer  useful  blood  is  sub-        (y)  El  Blum*  7$  1  Beet  354$  2  DungL 

trwtcdy  id.  ibid    But  sembk  that  reason  Phy.  45. 
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ftate,  rather  mucou8»  and  varying  in  the  different  parts  of  the  b<»dy.    In  chap.  t. 
the  heart  or  at  the  centre  of  the  circalatton,  it  diners  from  what  it  is  in    Swrr.  IL 
the  glands,  excretories,  and  all  the  extremities  of  the  body;  different  in    Or  ths 
the  Ivrer,  among  the  intestines,  in  the  cheeks  and  lips,  in  the  reservoir  or  .  ?V'*'°'... 
sinuses  of  the  head  and  womb,  {z) 

It  seems  now  to  be  sgreed  that  one  of  the  prineipai  effects  of  respi ra-  6*  Heat  of 
tion  is  the  arterial ization  of  the  blood  by  means  of  the  introduction  ot  free  the  blood 
oxy{;en  and  the  discharjre  of  carbcmic  acid.{a)  But  it  has  been  general-  JJ'tuJ^'lJ^ 
]y  insisted  that  this  occasions  combustion  and  consequent  heat  in  the  nenily^) 
iung8>(6)  Some  authors,  however,  have  insisted,  that  it  oxygen  do  com- 
municate heat,  "  it  does  so,  not  to  the  lungs,  nor  to  the  blood,  in  the  lungs 
in  particular,  but  to  the  whole  body  through  the  medium  of  the  blood," 
namely,  by  the  continual  passing  and  action  of  the  blood  through  all  parti 
of  the  frame,  (c)  The  heal  of  the  blood  at  the  heart  in  health  is  usually 
from  96  to  100  Fahrenheit's  thermometer,  but  sometimes  in  diseases  it 
rises  to  106.((/)  The  temperature  of  the  natural  atmosphere  is  generally 
much  lower  than  that  of  the  blood,  but  sometimes  it  exceeds  it  and  man 
is  capable  of  living  in  a  temperature  exceeding  his  own.(e)  The  heat  of 
all  parts  is  ceteris  paribus^  commennurate  with  the  quantity  of  bl(M)d  cir- 
culatinv  through  them,  and  our  temperature  depends  upon  respiration. (/) 
It  is  supposed  that  at  and  near  the  heart  the  temperature  is  100,  and  the 
weight  of  authority  seems  to  establish,  that  the  temperature  of  the  arte- 
rial is  somewhat,  though  not  much  greater,  than  that  of  the  venous 
blood ;(^)  in  the  large  arteries,  to  a  decree  or  a  degree  and  a  half  higher 
than  in  the  corresponding  veins.  (A)  The  conclusion  which  Crawford  de- 
duced was,  that  the  specific  heat  of  arterial  is  greater  than  that  of  ve- 
nous blood  in  an  average  proportion  of  114.5  to  100,  but  that  the  gene- 
ral temperature  is  nevertheless  equalized  b^  a  threefold  operation,  and 
by  the  completion  of  the  combination  of  the  oxygen  and  carbon,  in  the 
capillary  part  of  the  circulation,  and  not  entirely  in  the  lungs,  where  they 
are  first  in  a  degree  only  cQmbined.(i) 

Certain  aalt»  are  always  foand  in  blood,  and  which  it  is  said  are  rather  T.  Of  the 
more  than  9  grains  in  1000  grains  of  serum;  of  these  9  grains,  about  6i  J^j^*^ 
are  muriate  of  soda  combined  with  a  small  quantity  of  muriate  of  potash,  hlood. 
and  about  li  of  the  subcarbonate  of  soda,  with  nunute  quantities  of  the 
sulphate  of  potash,  and  the  phosphates  of  lime,  iron,  and  magnesia,  {k) 
The  use  of  the  salt  in  the  blood  has  been  said  to  be  diat  they  stimulate 
the  nerves  of  the  heart,  and  thus  contribute  to  the  contraction  of  its  mus- 
cular fibre8,(/)  that  they  aid  in  the  operation  of  the  secreting  organs,  and 
contribute  to  the  process  of  digestion;  but  others  observe  that  these  sup- 
positions are  gratuitous.(f?i)     However,  there  are  certainly  numerous  be- 
—       II  I  11  -       ~ 

(2)  1  Bell,  521, 522{  El.  Bhim.  7.  (/)  £1.  Blum.  164^  1^,  167. 

U)  See  post.  Temperature,  (g)  1  Best.  387,  note;  2  Best  30S^ 

(b)  1  Bell,  543;  2  Dungl.  Phy.  94  to    note. 

106;  2  Bogt.  195  to  229,  staling  the  ge-  (^j  i  Bost  387,  note. 

timl  results  of  experimcnte  *nd  opinions,  ^ .          ^          ^^      ^ 

md  see  Respiration,  post;  and  2  Bost  ),{  _     „          *-  ^  «.^.    ^ 

192;  chap.  vii.  of  Animal  Temperature;  (*)  »'•  M»«**»  ^«^-  Chir.  Trmni.  vol. 

and  Stevens  on  the  Blood.  ii-  P-370;  1  Bost  384;  Turncr»s  Chero. 

(c)  1  Bell,  545,  547,  notes;  and  Dr.  548;  munatc  of  soda  is  the  chief  saUnc  m- 
Slevens  on  Blood,  27.  gredient  in  the  blood.  Dr.   Stevens  on 

id)  Coop.  Diet  tit  Inflammation;  El  Blood.  296;  large  doecsof  muriate  of  soda 

Blum.  7, 155,  158,  says  its  temperature  is  and  other  active  salines  should  be  admi- 

ibout  96  of  Fahrenheit;  Dr.  Good,  98,  nistcred  in  fever,  id.  ibid.;  salty  taste,  2 

(iee  vol  ii.  34,)  in  which  latter  Dr.  Bos-  Horiier,  Anat.  175. 

tock  appears  to  agree,  1  Bost.  348.  349.  (0  Whytt's  Works,  p.  26. 

(0  2  Dungl.  Phy.  170  to  194;  2  Bost  (m)  1  Host  385;  Stevens  on  Blood, 

X^  kc.  319. 
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CBAP.  T.  neficial  eflfecis  uirii^  from  the  saUne  particles  in  tte  bIood»  and  Aejr 

8icT.  n.  directly  tend  to  prevent  putrefai^tion  and  assist  vitality  and  the  continu- 

Ov  TBS  juxce  or  general  iiealth.(n)    Some  physiologists  also  insist  that  Subkur 

^BiooD.  jg  ^^^  ofthe  constituents  of  the  blood,  but  others  deny  its  presencei(o) 

8.  AmoMd       Altfaou^  the  animal  substances  which  enter  into  the  compontion  of 
*^^  ^^  blood  possess  properties  both  chemical  and  physical  which  are  soft- 

ciently  characteristic  to  distinguish  them  from  each  other,  yet  they  may 
all  be  resolved  into  the  same  ultimate  elements,  namely.  Carbon,  Oxy- 
gen, Hydrogen,  and  Azote,  also  termed  Nitrogen.  The  foUbwing  is  we 
scale  of  proportions,  according  to  MM.  Gay  Lussac  and  Thei^id,(p) 
but  the  results  of  experiments  vary. 

Albtttoen.  fibrhi.  J«liy. 

Carbon, 52.883  53.36  47.881 

Oxygen, £3.872  19.685  StTJSOT 

Hycfrogen,    ....    7.540  TJOStl  7.914 

Azote  or  Nitrogen,     .  15.705  19.934  16.998 

*  *  _  _  _ 

100.000 

The  following  is  the  latest  analysis  of  healthy  blood  that  has  been 
made  in  this  country,  [England,]  .but  the  exact  proportions  yary.(jf) 

Water, 756 

Albumen  coagulated,    ••••••  121 

Colouring  matter, 59 

Free  Caroon, 32 

Fibrin  pressed  and  dried 18 

Muriates  of  soda  and  potassa,  carbonate 
of  soda  and  animal  extractive,     •    •     14 


1000 


Axoteor 
nitrogen. 


The  proportions  of  azote,  (from  «  privatiye,  and  {*«  life,  because  it  is 
unable  of  itself,  to  support  the  respiration  of  animals,)  or  nitrogen,  to 
which  it  is  synonymous,  it  is  supposed  increases  as  age  advances,  and 
there  is  more  fibrin  in  the  blood  ot  the  adult  than  in  that  of  the  infant.(f  ) 

9.  Chend-  With  respect  to  the  chemical  properties  of  fibrin,  they  appear  exactly 
cal  proper-  to  resemble  those  of  the  muscular  fibre.  It  is  acted  upon  in  the  same 
ties.  manner  b^  nitric  acid  and  the  other  re-aeents,  so  as  to  be  fully  entitled 

to  the  ancient  iqipellation  of  liqxnd  fleshes) 


).Weifffat     ^^  respects  fte  specific  enwiiy  of  blood  in  jgeneral,  when  it  is  in  its 
idquimd-  ordinaty  nealthy  and  mixed  state,  it  n 


andquimti-  ordinaty  healthy  and  mixed  stated  it  may  be  estimated  as  1050,  to  water 
ty  of  blood  bring  1000.f<)  The  specific  gravity  ot  the  serum  of  arterial  blood  has 
in  entire  been  gen^uly  found  to  be  less  than  that  of  yenous.(ti)  Hunter,  in  his 
!...»...  celebrated  treatise  on  Blood,  states  that  it  appeared  to  him  impossible  to 
ascertain  the  entire  quantity  of  blood  in  the  body,  and  that  the  know- 
ledge of  it  would  probably  give  but  very  little  assistance  towards  better 
understanding  the  economy  of  the  animal;  but  that  the  quantity  is  proba- 
bly as  perman^t  a  circumstance  as  any,  and  not  depending  on  immediate 
action.(a?)   It  should  seem,  however,  to  be  desirable  to  endeavour  to  ascer- 


human 
fisme. 


(n)  Stevens  on  the  Blood,  318. 
(o)  1  Bo0t.  385. 

(p)  Stevens  on  Blood,  3;  and  1  BosL 
385. 

{g)  Stevens  on  Blood,  3  and  4.    Bat 
Copknd^s  Diet  tit  Bkwd. 


(r)  1  Bost  386. 
(«)  Id.  349,  350. 

(/)  El.  Blum.  7i  3  Good.  34<  3  Duiii^ 
Phy.  40. 

(«)  See  3  Bost  78,  note,  fully. 
(«)  Hunter  on  the  Bloody  69. 
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tun  the  entire  avaoUty  of  blood  to  be  fimind  in  the  healthy  wMe^  and  what  cba^.  v. 
sabtraction  of  tnat  fluid  can  be  borne  without  danger  to  life, — ^it  is  indeed   Smr.  B. 
essential  as  regiards  the  remedies  for  TariaQs  diiieases  br  bleeding,  to    ^  ^'■> 
know  prtciaely  what  will  be  the  effect  in  the  diminution  of  the  states  of  va*     ^^'^^^ 
rioDsaiseases^and  conseauently  more  precision  as  regards  the  knowledge 
of  the  usaal  quantity  of  blood,  would  be  interesting  and  most  desirable,  (y) 
As  respects  weight.  Dr.  Davy's  eiperiments  tend  to  establish  that  pure 
fibrin  is  heavier  than  serum,  but  that  the  mixture  of  fibrin  and  serum, 
which  constitutes  the  buft'y  coat,  is  lishter  than  the  mixture  of  fibrin,  se- 
rum and  red  particles,  and  therefore  floats  on  the  surface;  and  that  in  in« 
flamed  blood  the  serum  and  coa^ulable  i  jniph  are  less  viscid,  thst  is,  less 
glutinous  or  tenacious  than  ordinary.    The  specific  icravity  of  the  red 
particles  he  found  to  be  1087*  That  the  formation  of  the  bufiy  coat  does 
not  appear  to  bear  any  exact  relation  to  the  specific  gravity  ol  the  blood. 
In  acute  disease  the  blood,  whether  buffed  or  not,  is  ^nerally  of  greater 
specific  gravity  than  ordinary;  in  diseases  of  debility  the  rever8e.(2r) 
That  the  formation  of  the  buffy  coat  is  supposed  to  depend  on  the  via« 
cidity  (glutinous  or  tenacious  quality  of  the  blood)  as  connected  with  the 

K portion  of  water,  or  the  complete  mixture  of  its  ineredients*  and  that 
t  is  not  extricated  during  the  coaj^ulation  either  of  fibrin  or  of  sernm.rr) 
With  respect  to  the  actual  quantity  and  weight  of  blood  in  the  entire 
ejfetem,  our  means  of  determination  are  so  inexact,  and  consequently  the 
co/etibrftofit,  or  rather  the  conjeeturee^  that  have  been  offer^  upon  the 
subject,  are  so  strikingly  discrepant,  that  it  is  not  easy  to  reach  a  satis- 
factory conclusion,  it  is  only  necessary  to  state  a  few  of  the  different  . 
opinions  that  have  been  offered,  to  show  the  singularity  of  several.  Allen, 
Muller,  and  Abildgaard  estimate  the  weight,  even  in  an  adult,  at  very 
litUe  more  than  eight  pounds,  at  12  ounces  to  the  pound;  Harvey  at  9, 
Blumenbach,  at  10,  Borrelli  at  20,  Planche  at  28,  Haller  at  thirty  pounds, 
Lizars  the  same.  Dr.  Young  at  40,  Hambereer  at  80,  and  Keil  at  100:(a) 
Perhaps  this  discrepancy  may  have  arisen  (rum  the  Utter  calculators  in- 
clttdine  other  fluids  besides  proper  blood.  Of  these  enumerations  it  has 
been  oioserved  by  Blumenbach,  that  tiie  former  are  nearer  the  tnith,(fr) 
and  that  the  proportion  to  the  weieht  of  the  body  is  as  1  to  5;(c)  but 
in  another  part  of  that  excellent  work,  it  is  supposed  that  the  mass  of  the 
blood  is  only  10  pounds  of  12  ounces  each,  or  120  ounces.  (J)  But  this 
seems  contradictory,  for  few  adults  weigh  less  than  150  fwunds,  and 
one-fifth  of  that  weight  would  be  30  pounds*  Dr.  Good  observes,  that 
the  mean  number,  as  given  by  Baron  Haller  and  Dr.  Young,  making  the 
amount  from  30  to  40  lbs.,  appears  most  reasonable,  and  tiiat  the  same 
perhaps  fall  not  short  of  the  sum  intended  by  Professor  Blumenbach,  but 
that  the  sufagect  requires  farther  examination,  and  a  nicer  estimate,  (e) 
Lizars  observes,  that  according  to  the  most  unexceptionable  calculations, 
the  quantity  of  blood  in  the  body  is  estimated  at  thirty  paunde,  each 
pound  being  twelve  ounces;(/)  and  Dr.  Bostock  seems  to  consider  that 
tiurty-three  pounds,  of  twelve  ounces  each,  mav  be  properly  considered 
as  the  weiff^t  of  the  whole  mass  of  blood,(^)  and  that  of  this  about  three- 
fourths  are  constantiy  in  the  veins,  and  one-fourth  only  in  the  arteries.^ A) 
Certainly  it  would  be  extraordinary,  if  there  be  only  eight  or  ten  pounas' 

(y)  Dr.  Stevens  on  Bbod,  338,  men-  (a)  3  Good,  20,  31;  EL  Blum.  7,  vole 

tions  aa  imtance  of  taking  fairiy  ouncea  of  (e)  91«  Lixara,  part  ii.  p.  146|  3  DongL 

blood  from  the  arm  at  one  bleeding,  and  Pby.  117. 

not  imfrequently  a  much  laiver  quantity  (b)  El  Blum.  7,  note,  (e.) 

baa  been  tidcen  at  a  time;  and  an  instance  (c)  EL  Blum.  11;  1  Boat  388. 

fecently  occuned  at  one  of  the  public  of-  (a)  EL  Bhim.  91. 

fioea,  of  120  ounces  havinir  been  aub-  (e)  2  Good,  31. 


tracted,  and  the  party  auiviyed  Im  (Ibm.         (/)  Lioari,  part  ii.  page  146. 

{z)  Ed.  Med.  Joub  YoLxxiz.  page  244$        (g)  1  Boat.  388. 
3Bo8t333.  (A) Id. 288^ 388i  IHatter,  El.Phy.3. 
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clTAP.  T.  weight  of  blood  in  the  frame,  tiiat  in  bleeding,  upwards  of  one  pound, 
SicT.  n.    or  two  pounds'  weight  of  blood,  or  as  we  have  seen  even  forty  ounces, 

^  ''u    or  three  pounds  and  a  third,  or  stiiL  more,  should  be  subtracted  with  im* 

^"^°-     punity.{i) 


11.  Vitali-  The  vitality  or  life  of  blood  has  long  been  a  subject  of  dispute.  Har- 
ty  of  blood,  vej  insisted  upon  its  being  the  principal  if  not  the  sole  cause  of  life,  (9) 
whilst  others  have  maintained  that  it  nas  no  vitality  (r)  Miidem  physio- 
logists admit  this  vitality,  but  deny  that  it  is  the  sole  cause  of  life.(i)  It 
seems  certain  that  the  'bloo<l  when  oxygenated  in  the  longn  is  the  ex- 
citing power  of  the  heart,  and  that  without  such  excitement  the  heart 
and  me  brain  would  instantly  cease  to  act  and  tleath  ensue,(^)  and  that 
parts  die  if  deprived  of  a  supply  of  blood;  but  it  has  been  observed  that 
althotjtrh  this  may  prove  that  blood  is  necessary  as  m  material  agent  to 
maintain  the  life  of  part«,  yet  that  it  is  not  therefore  necessarily  proved 
that  it  is  itself  vital  .{u)  But  it  u  ad mitted  that  the  essential  nature  of  life 
is  an  impenetrable  mystery,  and  some  have  unphilosophically  observed 
that  it  would  be  an  inquiry  not  to  be  pursued  for  any  useful  purpose.^^) 
Dr.  Bostock  observes  that  Mr.  Hunter's  celebrated  hypothesis  of  the  life 
of  the  blood  is  founded  upon  the  principle,  that  a  fluid  is  capable  of  or- 
ganization, and  that  it  may  possess  functions  either  identical  with  or  very 
similar  to  those  which  are  the  most  characteristic  of  the  living  animal 
iolid.  According  to  this  doctrine,  the  blood  is  supposed  not  merely  to  be 
the  substance  which  gives  life  to  the  animal,  by  carrying  to  all  parts  what 
Is  necessary  for  their  support  and  preservation,  but  that  it  is  properly  it- 
self an  organized  living  body,  and  even  the  peculiar  seat  in  which  the 
vitality  ot  the  whole  system  resides.(y) 

13.  Cosgu-      Coagulation. — ^When  any  quantity  of  blood  is  extracted  from  the  cir- 
lation  or     culation,and  allowed  to  flow  into  a  vessel,  in  the  course  of  some  minutes 
cnammtTk'  it  separates  into  two  parts,  namely,  a  thin  watery  fluid,  of  a  whitish  some- 
^"""^t')       what  opaque  colour,  called  the  serum,  and  a  solid  substance  of  a  deep 
red  colour,  assuming  more  or  less  the  form  of  the  vessel  in  which  it  is 
deposited.  This  is  called  the  crassamentum  or  crtior.  The  crassamentum, 
again,  is  composed  of  two  materials, Jir«^,  the  fibrin,  or  the  coaeulable 
lymph,  as  it  is  called,  which  is  of  a  pale  colour,  and  the  red  globules,  by 
which,  before  coagulation,  the  whole  blood  is  coloured,  but  which,  from 
their  greater  specific  gravity,  sink  to  the  bottom  of  the  crassamentum. 
When  the  crassamentum  is  cup-shaped  with  an  inverted  margin  at  the 
top,  has  a  coat  of  buff*  on  its  surface,  and  is  tenacious  when  pulled  asun- 
der, the  blood  is  considered  inflammatory  .(a) 

The  coagulation  of  the  blood  has  been  considered  by  some  as  quite 
unconnected  vnth  its  vitality  or  lite,  but  as  entirely  a  chemical  result, 
attributable  to  the  escape  of  carbonic  acid.(6^  But  as  regards  coa^ulatioB 
it  is  important  to  observe,  that  blood  coagulates  slowly,  in  regular  pro* 
portion  to  the  tonic  state,  or  that  condition  of  the  system  in  which  the 

(t)  Ante,  154,  155,  note  (y,)  Dr.  Ste-  menbach,  61,  62. 

vens  on  Blood,  338;  Copl  Diet.  178.  (/)  Ante,  92;  2  Good,  22  to  24. 

(9)  3  Good,  42;  and  see  Dr.  Pringr'g  (u)  Dr.  Elliotson's  note,  Blum.  63. 

Principles  of  Patliology,  &c.;  Dr.  Tur-  (x)  Id.  64;  ante,  19,  (e)  (d) 

^er's  Chemistiy,  551;    Stevens  on  the  (y)  1  Boet.  355. 

aiood,  119,  121;  *<  For  the  iife  of  the  flesh  (z)  As  to  the  coajciilation  of  the  bIood» 

is  in  the  blood,"  Leviticus^  xvh.  v.  21;  2  see  in  genera!  Dr.  Scudamore,  Dr.  Davy, 

Dungl.  PUy.  SOT.  Ed.  M^.  Joum.  vol.  zzz.  248;  2  DungL 

(r)  EL  Blum.  32,  33,  62,  63;  1  Bell,  Phy.  46. 

503  to  521;  but  see  note  of  Charles  Bell,  (a)  See,  farther.  El.  Blum.  7, 12. 

p.  521.  (b)  Kl.  Bhim.  13.  But  see  Dr.  Stevens 

(«)  But  see  1  Bell,  521,  note  of  Dr.  C.  on  Blood,  5,  6^  who  seems  to  attribule 

Bell,  observed  upon  in  Stevens  on  Blood,  coagulation  to  the  loss  of  the  vUaHijf  of 

119  to  135;  Dr.  Elliotion's  note  to  Bin-  the  blood;  2  Dungl.  Phy.  5(37. 
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▼iial  powers  are  8tiongest(c)  As  affording  evidence  in  some  cases,  cbap.  y. 
whether  or  not  the  death  has  been  occasioned  by  criminal  means,  the  ^^'  ^ 
subject  of  coagulation  has  been  treated  as  exceedingly  important  to  be 
examined.(c/)  The  coagulated  blood  is  also  considered  as  a  source  of 
useful  information  to  medical  practioners;  for  certain  appearances  of 
the  blood  after  its  coagulation  are  a  general  indication  of  its  inflammatory 
or  non-inflammatory  state.(e) 

When  the  temperature  of  the  blood,  either  after  death  or  when  sepa- 
rated, has  fallen  irom  its  medium  of  about  96  to  98  Fahrenheit,  it  usual* 
\j  then  begins  to  separate  into  two  portions.  The  coagulation  is  first 
formed  from  the  surface,  whence  exuaes,  as  it  were,  a  fluid  of  a  yellowish 
slighdy  red  colour,  denominated  serum;  the  more  abundantly  this  exudes 
the  greater  is  the  contraction  of  the  glutinous  coagulum,  which  has 
received  the  appellation  of  cras9amenium.{f)  Soon  after  it  leaves  the 
vessels,  if  it  be  suffered  to  remain  at  rest,  blood  coagulates  when  it  has 
escaped  from  the  human  body,  whether  warm  or  cold,  in  the  air  or  in 
vacuo,  diluted  within  certain  limits  or  undiluted,  at  rest  or  in  motion.(^) 
Some  have  supposed  that  venous  blood  coagulates  more  slowly  than  ar- 
terial, and  that  it  contains  less  fibrin,  but  that  its  specific  gravity  is 
greater;  however.  Dr.  Bostock  observes,  that  these  points  are  not  very 
accurately  ascertained.(A)  Larse  cpiantities  of  blooa  are  found  fluid  in 
every  dead  body,  and  the  blood  of  the  vessels  is  found  most  frequently 
in  opposite  states,  fluid  in  one  part,  coa^lated  in  another;  but  it  is  said 
that  tne  blood  is  always  coagulated  in  tne  heart  after  death  by  natural 
means.(i)  The  blood  generally  coagulates  in  the  living  human  body  on 
escaping  from  its  vessels,  and  even  in  its  vessels  if  its  motion  be  prevented 
by  ligatures.  It  almost  always  coagulates  also  in  the  vessels  k'unning 
through  healthy  parts  to  others  in  a  state  of  mortification,  and  in  large 
vessels  adjoining  to  pulmonary  tubercular  abscess,  in  which  case  the  final 
cause,  namely,  prevention  ot  hemorrhage,  is  evident.  The  immediate 
cause,  however,  m  all  these  examples  is  unknown.  Blood,  when  removed 
from  a  healthy  person,  coagulates  m  from  three  or  four  to  seven  minutes.(Ar) 

The  non-coagulation  of  the  blood  after  death  proceeds  from  arsenic, 
opium,  and  some  other  narcotics,  and  from  lightning^/)  and  electricity, 
(ttiough  Dr.  Scudamore  found  it  to  coagulate  as  usual  m  the  latter  case,) 
irom  hard  running,  anger,  or  a  blow  in  the  stomach,  all  three  of  which 
deprive  the  muscles  of  tneir  usual  stiffness,  which  may  depend  upon  chemi- 
cal changes.  I1ie  admixture  of  opium  vnth  the  blood  has  been  said  to  pre- 
vent its  coagulation;  but  Dr.  Scudamore  found  that  the  admixture  of 
pmssic  acid  and  belladonna,  both  strong  poisons,  had  no  such  effect,  but 
that  many  salts  weaken  or  prevent  its  coagulation.(m^ 

Dr.  Bostock,  in  an  early  part  of  his  work,  stated,  tnat  strong  agitation 
prevents  the  coa^lation  of  the  fibrin.(n)  But  in  a  subsequent  volume 
ne  candidly  admits  that  Dr.  Davy  had  shovm  that  that  position  is  incorrect, 
and  that  notwithstanding  strong  agitation  the  blood  actually  assumes  the 
solid  form,  but  that  being  in  smalfparticles  separated  only,  it  is  diffused 
through  the  fluid,  and  thus  escapes  observation.(o)  It  appears  that 
carbonic  acid  is  disengaged  during  the  coagulation  of  the  blood;  that 
blood  which  has  the  hi^est  specific  gravity  coagulates  the  most  rapidly^ 

(e)  3  Bost  322;  Mr.  Thackrah's  obser-  (t)  Quaere  as  to  its  state  in  case  of  death 

vatKm  on  the  Blood .  by  criminal  means,  as  poison,  &c  See  post 

(<0  EL  Blum.  13;  2  Good,  35.  {k)  El.  Blum.  15;  2  Good.  34;  1  Bost. 

(e)  2  Good,  :iS\  Coop.  Diet  tit  inflam-  348, 349. 

nation;  2  Dungl.  Phy.  50&  {I)  2  Beck,  13;  that  the  Blood  does  not 

(/)  El.  Blum.  7.  coagulate  in  animals  killed  by  Ughimng* 

(m)  Id.  12.                                         ^  (i»)  El  Blum.  63;  2  Good,  35. 

(a)  I  Bost.  387;  pure  fibrin  is  heavier  (n)  1  Bost.  351. 

than  senrniy  per  Dr.  Davy,  Ed.  Med.  (o)  Dr.  Davy  on  the  Coagulation  of  the 

Joora.  ToL  zxiz.  244;  3  Bost  323.  Blood. 


IM  Ot  TKE  BLCXMl. 

OBAP.  T.  tiiat  ooagalstion  is  promoted  by  ihe  blood  being  drawn  dowlj  from  tlie 
SacT.  H.  vessel,  and  by  beine  received  into  small  shallow  cups,  probably  in  conse* 
Or  m    quence  of  its  heat  being  in  this  case  abstracted  more  rapidly.    When 
^^^^^'     uood  exhibits  ihe  buffjr  coat  it  coagulates  more  slowly  than  wtieh  it  is  extra- 
Tasated  or  remains  in  the  Uood  vessels;  after  they  nave  lost  thttr  vitality 
it  coagulates  very  slowly.    Drs.  Bostock  and  Scudamore  consider  that 
heat  is  disengaged  during  coagulation,  although  in  small  (juantity  asdjJp) 
But  Dr.  Davy  maintuns  that  neat  is  not  extricated  during  the  coa^la- 
tion  either  of  fibrin  or  of  8erum;(9)  and  Drs.  Bostock  and  Scodamore  ob- 
serve that  it  has  been  found  that  the  quantity  of  fibrin  is  considerably 
increased  in  blood,  that  it  exhibits  the  Duflfy  coat,  and  that  the  propor- 
tion of  fibrin  is  then  much  nearer  the  sor&ce  of  the  clot  than  at  its 
lower  part.(r) 

FutridUy.'^lt  has  been  said,  that  blood  when  drawn  from  the  yoang  is 
socmer  pntnd  than  when  drawn  from  old  persons,  and  that  such  result 
probably  arises  from  its  inferior  qaalities,(^  and  yet  it  might  have  been 
supposed  that  the  blood  of  youth  having  to  serve  two  purposes,  namely, 
growth  as  well  as  nuiriiiony  would  be  endowed  with  even  hi^er  qiiaU- 
ties,  and  that  hence,  if  the  result  be  correct,  it  must  be  attnbutable  to 
some  other  cause. 
Of  the  clot  ^    Upon  the  coagulation  of  the  bloqd  it  separates,  as  we  have  just  seen, 
^^^      into  two  parts,  namely,  first,,  into  a  red  mass  floating  in,  secondly,  a  yel- 
?**'^^|J*\  lowish  fluid.    The  red  part  is  called  the  dot  or  erastamentumy  and  the 
Seflukl or  ^^^ P^  ^®  serum;  a  portion  of  the  serum  always  remains  attached  to 
ffmm        the  clot    It  has  been  supposed  that  the  crassamentum  amounts  to  about 
one-third  of  the  weight  of  the  serum,  but  the  proportions  vary  consid^a- 
bly  in  different  individuals,  and  even  in  the  same  individual  at  differ^it 
times,(l)  and  others  say  that  they  are  neariy  of  the  same  weight.    Arte- 
rial is  said  to  differ  from  venous  blood  in  containing  a  larger  proportion 
of  crassamentum,  and  it  is  supposed  that  the  crassamentum  is  immedi- 
ately produced  from  the  chyle  which  enters  the  vessel  just  before  the 
blood  IS  exposed  to  the  action  of  the  air  in  the  lungs.(t}) 

* 

13.^  Of  the  The  erassamentumy  when  removed  from  the  serum,  appears  under  the 
fibrin  or  form  of  a  soft  solid  cake,  of  such  consistence  as  to  beu*  cutting  with  a 
^^^^'kM  '"^®'  ^^  frequently  assumes,  and  actually  has,  a  fibrous  appearance, 
f^^^^  very  similar  to  the  pure  muscular  fibre,  though  it  is  said  to  differ  from  it 
Se  cnun-  ^  ^^  minute  particles.  It  has  been  designated  by  several  names,  as  eo- 
mentum.  ^gtiiabUiymph,gliUeny(v)  fibre  of  the  Uood,  imd  fibrin.  The  latter  name 
is  in  more  general  use.(^ 

This  coagulation  is  generally  attributed  to  rest  and  exposure  to  the 
atmosphere,  but  sometimes  the  blood  will  coagulate  initemwyy  and  on  the 
other  hand  a^tation  or  the  introduction  of  certain  neutral  salts  andjpoisons 
will  prevent  iL{a)  But  the  actual  cause  of  coasnlation  of  the  fiorin  or 
cluten  has  never  been  satisfactorily  explained.(|o)  Sudden  death  from 
Bghtning  and  electricity,  a  blow  upon  the  stomacn,  or  injury  to  tiie  brain, 
the  bite  of  a  venomous  animal,  such  as  the  viper  and  the  rattlesnake, 
some  acrid  vegetable  poisons,  as  laurel  water,  also  excessive  exercise,  and 
even  violent  mental  emotion,  whetn  they  produce  the  sudden  extinction  of 

(p)  3  Bott  323;  and  Dr.  Scudamore's  7  to  11;  Coop.  Diet  fit.  Inflammafion;  3 

Essay  on  the  Blood.  Horn.  Anat.  179.' 

[q)  Ed.  Med.  Joum.  voL  xxix.  144.  (y)  Oullen  fimt  gave  it  fiiia  name,  1 

)  See  reference  note(p,)  aupra.  Boat  349;  CuUen's  Inadtutes^  a.  4^  c.  11; 

)  El  Blum.  63.  1  Bell,  Anat  526,  527. 

(i)  1  Boat.  347  to  349.  (z)  1  Boat  349;  Jackson,  Prin.  Med. 

(v)  2  Boat  153.       ,  460. 

(x)  See,  in  gpeneral,  2  Good,  34  to  37$  (a)  Id.  351  to  353. 

1  B^'a  Anat  503,  522,  523;  El.  Blum.  ih)  Id.  354. 
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life,  ]tt]eveiit  the  usual  coagulaticfEi  of  the  blood  from  taking  place.(c)    chap.t. 
There  is  a  singular  coincidence  in  these  cases  between  the  want  of  coagu-  ^^'  n* 
lability  in  the  fibrin  of  the  blood,  and  the  diminution  of  contractility  in     g^^ 
the  muscles  after  death.   They  all  are  found  in  a  state  of  relaxation,  in-  ■■^■.  ■ ..  '■■ 
capable  of  beine  excited  by  their  accustomed  stimuli;  and  it  has  been 
furdier  observed,  tliat  the  body  is  disposed  to  run  rapidly  into  a  state  of 
decomposition.    These  facts  appear  to  identify,  at  least  to  a  certain  de^- 
gree,  tne  property  of  muscular  contraction  with  that  of  the  coagulation  of 
the  fibrin,  and  this  identity  is  further  supported  by  considering  that  the 
chemical  composition  of  fibrin  is  similar  to  that  of  muscle«(^ 

It  has  been  sug^sted  that  perhaps  the  most  obvious  and  consisteiH 
view  of  the  subject  is,  that  the  nbrin  or  gluten  has  a  natura(  disposition  to 
assume  the  solid  form  when  no  circumstance  prevents  it  from  exercising 
this  inherent  tendency,  as  it  is  gradually  added  to  the  blood,  particle  by 
particle.  While  this  fluid  is  in  a  state  of  agitation  in  the  vessels,  it  has 
no  opportunity  of  concreting,  but  when  it  is  suffered  to  be  at  rest  either 
withm  or  without  the  vessels,  it  is  then  able  to  exercise  its  natural  ten^ 
dency.(«)  In  this  respect  the  coagulation  of  the  fibrin  of  the  blood  is 
very  analo^us  to  the  formation  of  oiganized  solids  in  general,  which 
only  exercise  their  property  of  concreting  w  coalescing  under  certain 
circumstances,  and  when  those  causes,  eidier  chemical  or  mechanical, 
which  would  tend  to  prevent  the  operation,  are  not  in  action.^/)  Upon 
this  principle  it  has  been  observed,  that  we  should  be  induqea  to  regard 
the  coagulation  of  the  blood  as  analogous  rather  to  the  operation  by 
which  the  muscular  fibre  is  originally  formed,  than  to  that  by  which  Itfr 
contractile  power  is  afterwards  occasionally  called  into  actiom 

This  /ibrin  or  gluttn  is  the  most  essential  part  of  the  Mood.(fi:)    The  l4.PropeN 
principal  property  of  this  part  of  the  blood,  which  constitutes  the  fibrit  ties  of 
or  lymph  or  gluten,  (besides  that  of  continually  nourishing  and  supplying  ^brin  or 
new  materials  to  ^e  frame  in  the  ordinary  course  of  its  circulation,)  is  lyo^ph* 
that  of  repairing  injuries  to  the  solids.(A)    We  have  seen  that  by  this 
fibrin,  gluten,  or  lymph,  fractured  bones  reunite,(i)aiMl  laeterated  muscles, 
arteries,  and  veins,  and  even  nerves,  are  reunited  or  reproduced.lf^)    It 
causes  the  reufdan  of  divided  parts:  thus  when  two  newly  cut  surfaces  of 
flesh  (jeven  those  which  had  not  been  previously  connected)  are  laid  in  close 
opposition  they  will  unitef  and  when  the  operation  has  been  performed 
under  the  most  favourable  circumstances,  tne  trace  of  the  wound  will  be 
scarcely  perceptible  either  to  the  eye,  or  in  the  structure,  or  in  the  per- 
formance of  the  useful  operation  of  the  original  part.    What  will  appear 
more  wonderful  is,  that  parts  of  different  structures  are  capable  of  forming 
this  close  union;  and  even  the  coats  or  parts  of  arteries,  teins,  and  nerves, 
become  repaired  and  renovated;  and  even  portions  of  the  body,  which  had 
been  entirel]^  cut  off  from  other  parts  of  the  same  body,  or  even  from  a  dif- 
ferent body,  if  speedily  applied  to  a  recently  divided  surface,  will  unite  by 
means  of  the  fibnn  or  gluten,  and  renew  and  retain  their  original  function.(5 

Dr.  Bostock  observes,  that  though  there  is  reason  to  believe  that  the 
fibrin  is  the  intermedium  by  which  the  process  is  effected,  yet  that  no 
rational  method  is  known  by  which  the  successive  steps  of  the  operation 

(e)  1  Bust  354$  Hunter  on  Blood,  36^  Asat  179. 

(/)  Id.  238.  (A)  1  Bost.  359, 362$  J.  Hunter'a  Treik. 

(e)  I  Bost  356.    But  if  this  position  be  tise  on  the  Blood,  p.  208;  1  Bell,  Anst 

true,  how  can  it  be  reconciled  with  Dr.  526,  527:  £L  Blum.  29,  62.  Dunjfl.  Phf, 

Davy's  experimenti,  where  the    blood  47. 

coagulates  during  sgitatioin  a  fact  weU  (t)  Ante,  21,  42,  43;  1  Bost.  100  to 

established.  104^  170;  2  Horn.  Anat.  179. 

(/)  I  Bost.  356.  .  (k)  1  Bost.  190,  note. 

U)  lBeU»  Anat.  526^  527)  2HonL  (/)lBo*t360»XHunUroABlQo49908% 
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GBAV.T.  can  be  explained.  We  may  indeed  concdve  of  the  divided  end  of  air 
Bbct.  IL  artery  which  belongs  to  the  cut  surface  nearest  the  heart  dischaicing  a 
Ow  TMM  portion  of  its  fibrin,  which  may  coagulate  and  form  a  basis,  (or  niffus,  tt» 
^"'^°*  It  has  been  termed,)  through  which  the  current  of  blood  may  afterwards 
form  a  new  channel;  but  in  what  way  is  this  stream  to  discover  the  ends: 
of  the  arteries  of  the  other  surface,  and  by  what  power  is  it  to  enter  them, 
and  how  are  these  insulated  parts  to  propel  their  blood  into  the  veins* 
and  how  are  the  veins  of  the  divided  part  to  transmit  their  contents  into 
the  veins  of  the  body?  These  are  questions  that  at  present  we  are  not 
able  to  answer,  (tn)  Sir  Everard  Home  has  stated  that  a  quantity  of 
earbonie  acid  is  always  present  in  the  blood,  and  that  during  its  coagu- 
ktion  this  acid  is  extricated,  and  that  by  its  extrication  it  forms  linear 
passages  or  tubes  in  the  substance  of  the  blood,  into  which  the  vessels  of 
contag;uous  parts  are  elongated,  and  which  become  the  rudiments  of  future 
artenes,  and  that  the  serum  is  the  nidus  in  which  these  tubes  are  formed,. 
as  they  are  said  to  be  altogether  independent  of  the  globules  which  are 
supposed  to  be  the  more  immediate  constituents  of  the  fibrin;  but  Dr.- 
Bostock  insists  that  as  the  formation  of  regular  tubes  could  not  be  the 
result  of  the  extrication  of  gas  in  a  viscid  fluid,  therefore  the  formation 
of  the  tubes  must  be  the  result  of  a  tendency  in  the  fluid  in  question  ta 
assume  an  orgpiic  arran^ment:(n)  but  it  appears  to  be  still  a  disputed 
point  whether  it  is  carbomc  acid  or  azote,  or  some  other  gas,  that  occa- 
uons  the  formation  of  these  tubes^o) 

15.  Of  the  The  aeeond  constituent  of  the  erassamentum  (after  considering  the 
«ed  glo-  fibrin)  is  the  redpartidei  or  globules.  When  considering  the  subject  oT 
5o1m  or  respiration,  and  its  effect  upon  the  blood,  it  has  been  ob^rved  that  the 
9*'^^®''  crassamen^m  itself  is  composed  of  fibrin  and  red  particles,  and  the  red 
globules  are  regarded  as  that  part  of  the  erassamentum  on  which  the  air 
more  particularly  acts.  Their  oreanization  is  peculiar  to  themselves,  and 
they  are  the  only  parts  of  the  blood  which  is  known  to  possess  any  specific 
chemical  characters;  and  we  have  reason  to  suppose  that  they  are  easily 
decomposed  and  are  more  readily  acted  upon  than  either  the  serum  or  the 
fibrin  of  the  blood;  and  it  is  pnncipally  by  their  change  of  colour  that 
we  are  enabled  to  form  our  judgment  respecting  the  action  of  the  air  upon 
the  blood.  The  nature  of  this  action  is,  however,  obscure,  and  we  know 
nothinjg  more  than  that  they  appear  to  have  a  strong  attraction  for  oxy- 
gen; for  although  it  has  been  snown  that  they  contain  a  small  quantity^ 
of  iron^  there  appears.  Dr.  Bostock  says,  no  foundation  for  the  opinion 
that  the  iron  is  the  part  by  which  the  oxygen  is  altered,  nor  is  it  the  im- 
mediate cause  of  the  red  colour.(j9)  Great  differences  of  opinion  as  to 
the  form  and  size  of  these  particles  have  existed,(7)  and  the  composition 
and  chemical  properties  ot  these  bodies  still  remain  the  subject  of  con- 
troversy.(r)  it  seems  established  that  some,  thou^  but  a  small  quan- 
tity of  iron  is  to  be  found  in  the  globules  of  the  blood,  from  which  it  is 
inferred  it  receives  its  red  colour;(«)  and  it  is  supposed  by  some  that  it 
is  the  red  particles  of  the  erassamentum  on  whicii  the  air  more  particu- 
larly acts,  and  that  the  iron,  however  minute  in  quantity,  is  the  agent  by 
means  of  which  the  blood  acts  upon  the  atmosphere.(/)    The  quantity 

(fii)  1  Bost  360, 361.  The  hbodofiht.  see  Stevens  on  Blood,  and  other  publica- 

«ntire  livings  fhmtie  operates  like  sap  from  tions  in  A.  D.  1833,  relative  to  the  cause 

the  atock  of  a  tree,  which  oozes  tbroug^h  of  Colour  of  Blood,  2  Homer,  Anat.  180. 

the  inoculated  hud  or  engrafted  cut,  and  (q)  1  Bost.  363  to  375$  3  id.  320,  321,. 

thus  assimilates  the  one  with  the  other.  as  to  iron. 

(n)  1  Boat.  362«  Phil.  Trans,  fbr  A.  D.  (r)  Id.  368. 

1818;  p.  181,  et  seq.  and  A.  D.  1820,  p.  2.  («)  Id.  368  to  375. 

2)  1  Bost  362,  note.  (0  Id.  371;  2  Bost  478,  479}  X  BdlV 

)  2  Bort.  110^113, 478^479.   But  Anat  324^  525. 
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'oF  fhe^obules  in  the  blood,  in  regard  to  the  whole  mass,  yaries,  so  flmt  OKAp.  t. 
the  appearance  of  the  blood  haa  been  considered  as  a  real  index  of  health  Skt.  n. 
or  disease.     In  disease  and  weakness  the  blood  is  poor  and  colourless,    ^  '"' 
whilst  in  health  and  strength  it  is  rich  and  florid;  and  bj  labour  or  ex*      "'^'^'  . 
^rcise  the  red  particles  may  be  increased  in  appearance  in  a  great  de- 
•gree.(tt) 

The  8erum  (sometimes  called  albtvnen)  is  the  thin  yellowish  fluid  part  of  the  m^ 
of  the  blood,  which  is  left  after  the  separation  of  the  clot  or  crassa-  mm  or  al- 
mentum,  in  consequence  of  the  spontaneous  coagulation  of  the  fibrin,  humen. 
gluten,  or  lympb.  It  is  a  transparent  homogeneous  liquid,  of  a  light  straw 
colour,  saline  taste,  and  adhesive  consistence.  Its  specific  ^avity  varies 
in  difierent  subjects,  but  it  is  always  greater  than  that  of  water;  the 
average  is  probably  about  1025.  It  converts  blue  vegetable  colours  to 
green,  thus  proving  that  it  contains  a  quantity  of  uncombined  alkali; 
and  besides  this,  it  is  found  to  hold  in  solution  various  earthy  and  neutral 
salts.  Its  most  remarkable  and  characteristic  property  is  its  coagula- 
tion by  a  considerable  degree  of  heat  above  the  natural  temperature, 
which  we  have  seen  is  from  96  to  100.  When  the  serum  of  the  blood  is 
-exposed  to  a  temperature  of  160  it  becomes  white  and  opaque,  and  ac- 
quires a  firm  consistence,  and  exactly  resembles  the  white  of  the  e^ 
when  hardened  by  boiling,  and^is  found  to  be  essentially  the  same  w^ 
that  substance,  whence  it  has  obtained  the  name  of  albumen.{x)  When 
'in  the  living  frame  the  serum  dilutes  the  blood,  and  contains  and  carries 
off  all  such  foreign  bodies  as  mi^t  be  injurious  to  the  system,  namely, 
the  secretions,  as  urine,  perspiration,  saliva,  tears,.&c.(y)  As  the  coagu- 
lation of  serum  is  not  a  natural  process,  but  obtained  only  by  the  appli- 
cation of  heat  above  any  ordinary  temperature,  it  will  sumce  merely  te 
state,  that  if  so  coagulated  there  will  still  be  a  liquid  detached,  whicli  is 
called  the  serosity  of  the  blood,  upon  which  much  has  been  written,  un- 
necessary  to  be  examined  in  this  summarv.W 

The  formation  of  what  is  termed  the  Buffy  Coat,  or  crust,  on  the  clot  Boffy  coat 
or  crassamentum,  is  supposed  to  depend  on  the  diminished  viscidity  of  the  of  the  fibrin 
blood  as  connected  with  the  proportions  of  water,  or  the  complete  mixture  pr  lymph 
♦of  ita  ingredients;  or,  in  other  words,  when  such  buffy  coat  appears,  the  *'*'2m'"' 
blood  is  less  glutinous,  and  tenacious,  and  is  poorer.(af    When  the  upper  *"*"**"• 
jNirt  of  the  crassamentum  contains  no  red  particles,  but  exhibits  a  layer 
of  this  buff-coloured  substance  lying  on  the  top  of  the  red  clot,  this  is 
called  the  size  or  buffy  coat  of  the  blood  .(6)     It  is  generally  formed  when 
the  system  is  labounng  under  inflammatory  fever,  and  when,  according  to 
the  modem  doctrines  of  pathology,  there  is  supposed  to  be  an  increased 
action  of  the  arteries,  (or  perhaps  a  diminished  action  of  the  capillaries,) 
so  as  not  adequately  to  transfuse  the  blood  that  has  accumulated  in  the 
arteries :(£>)  and  it  is  conceived  that  in  all  inflamed  blood  the  serum  and 
coagulable  lymph  are  less  viscid  than  ordinary .(c)    The  tmme(/ta/e  cause 
of  this  appearance  in  the  crassamentum  is  obvious;  the  globules,  or  other 
matter,  wnich  give  it  the  red  colour,  begin  to  subside  before  the  coagt^a- 
tion  is  completed,  so  that  the  upper  part  of  the  clot  is  left  without  them. 
The  remote  cause  of  the  bufty  coat,  it  has  been  admitted,  is  not  yet  as- 
certained.(£f)    Dr.  Stoker^s  experiments  establish  that  the  formation  of 

(u)  1  Bell,  524,  525^  and  Dr.  Steveng  2  Dungl.  Pby.  508. 

on  Bk>od,  patnifi.                     .         .^  (6)  See /n/tommo/icw,  1  Bert. 337 j  but 

(a?)  1  Bost.  o7S^  2  Homer,  Anat.  177  the  tnvariabk  appearance  of  a  buffy  coat 

^  179.       .               _^         ^  in  inflammation  is  denied,  CopL  Diet,  tit 

(y)  1  Bell'a  Anat.  527  to  529.  mood 

(z)  See  fully  1  Boat.  375,  &c.  380  to 

.  383;  2  Dangl.  Fhy.  46.  («)  1  Bart.  358^  359;  3  Id.  323. 

(a)  3  3o8t.  357.     As  to  huffy  toot,  see  {d)l  Bost.  357. 
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VRAP.  T.  thelmffy  coatfias  no  relation  to  the  length  of  time  ^ich  the  blood  re* 
Q«DT.  II.  qaires  for  coagulation,  and  that  it  does  not  depend  upon  any  purely 
^  £^^*  mechanical  cause,  but  upon  a  iU^eased  state  of  the  blood,  and  wnich  i» 
referred  mere  especially  to  a  changed  or  imperfect  chylification.(e)  We 
have  stated  the  important  observations  of  Dr.  Davj  as  relates  to  the 
bufl^  coat.(/) 


LAOSOX. 


^act.  lit.       Saox.  III.  The  junction  of  Ciacut^ATioN  and  its  Incidents. 


Punctioii 


tion,  its 


mndmaii- 


1.  GaiMe  and   Coane  of  Circulation. 

2,  Rapidity  and  Force  of  Circulation. 

.3.  Circulation  of  the  Blood  through 
the  Arteriea  and  Veins. 

4,  Diseases  of  Blood  and  Organs  in 
general. 


5.  Diseases  of  or  Injury  to  the  Blood 
itself. 

6.  Of  fainting. 

7.  Of  Hereditary  Disease  through 
Medium  of  Blood. 

8.  Of  Infusion  or  Transfusion. 

9.  Of  Animal  Temperature. 


In  considering  the  structure  of  the  heart,  much  that  might  properly  be 
liere  considered  nas  been  anticipated.  The  circulation  would  soon  ter- 
minate and  life  cease,  at  all  events  after  the  lapse  of  a  few  days,  if  it  were 
not  from  the  formation  of  what  the  French  term /na/€ria/  ornew  materials 
for  fresh  and  renovated  blood  by  digestion  of  food  in  the  stomach.(A)  It 
is  supposed  that  the  stimulating  cause  of  circulation  is  the  oxygen  received 
into  tne  blood  in  the  lungs  by  the  process  of  respiration,  or,  as  Dr.  G. 
Smith  has  termed  it,  almospherisatian  of  the  blood;(i)  that  the  blood 
thus  oxyeenated  and  passing  into  the  coronary  arteries  of  the  heart  ex- 
.cites  the  heart  to  contraction,  and  propels  the  blood  into  the  arteries,  which 
also,  and  particularly  their  capillary  terminations,  are  excited,  and  thus  by 
the  joint  power  of  tne  excited  heart  and  arteries  the  blood  is  propelled 
some  part  to  the  heart  itself,  to  stimulate  its  action,  another  part  to  the 
iiead  and  brain,  to  stimulate  the  source  of  the  nervous  system,  another 
into  the  chest  and  lungs,  to  nourish  and  support  tliose  parts,  and  another 
part  into  the  upper  extremities,  and  the  great  bulk  into  the  trunk  and 
lower  extremities,  and  ultimately  into  the  veins.^A;)  These  veins  also, 
which  increase  in  size  and  diameter  as  they  approacn  the  heart,  are  capable 
^r  contracting,  though  not  to  the  extent  of  the  arteries  and  capillaries, 
^especially  when  the  contraction  of  the  adjoining  muscles  affects  tne  veins 
by  pressure;(/^  and  the  action  of  the  atmospere  on  the  cavity  of  the 
thorax  is  considered  as  propelling  the  blood  through  the  veins.(m)  The 
light  auricle  also  acts  by  8t4fition  and  derivalion;  and  when  emptied  by 
the  blood  having  been  propelled  from  the  same  into  the  right  ventricle, 
draws  up  and  receives  the  blood  from  the  veins,  which  is  pressed  upwards 
fyj  these  diflCerent  concurring  circumstances(n)  until  it  arrives  in  its  return 
liear  to  the  right  side  of  tiie  heart,  where  being  mixed  in  the  subclavian 
Vein  ;ivith  the  new  chyle,  and  other  absorbed  fluids  poured  into  it  from 
the  thoracic  duct,  it  is  passed  into  the  right  auricle,  and  thence  into  the 
rjght  ventricle,  apd  then  through  the  pulmonary  artery  into  the  lungs, 
and  the  cqperation  is  repeated.(o)  Dr.  3ostock,  however,  confines  me 
ei^^cient  causes  of  the  circulation  to  the  contractility  of  the  muscular  fibres 
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fe)  Dr.  Stoker,  &c«(  3  Bost.  S22.  tion  through  the  heart,  and  1  Bost.  335» 

[/)  Ante,  157,  and  «ee  3  Bost.  322«  X  Bell's  ABat.447<  2  Bell's  Anat.  322;  2 

329.  Good,  21  to  34;  2  Par.  &  Fonb.  142;  2 

(g)  See,  in  ffeueral  ante,  136»  137;  1  Dungl.  Phy.  126  to  IST. 

Bost  325  to  337,  and  Z)r.  Stevens  on  (/)  1  Bost.  328  to  332. 

Blood,  i  to  3.  (m)  EL  Blum.  122  to  130. 

(A)  1  Bpst  266,  267.  (n)  Ibid.;  2  Dungl.  Phy.  148. 

(0  G.  SmitK,  33,  and  Introd.  tit  Blood  (o)  El.  Blum.  98,  99;  2  Uocncr,  AmL 

ih)  Ante,  136^  137,  as  to  the  drcola-  152, 153. 
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y /Ae  heart f  that  nf  the  capillary  arteries  and  the  eitemal  pressure  upon  obap.  t. 
me  Yeins  principally  produced  by  the  contraction  of  the  mu9cle8.(j9)  ^        8*<^-  ni. 

The  heart  is  the  salient  point  of  the  circulation,  and  pours  forth,  it  is   CmcuiA- 
said,  about  two  ounces  of  olood  at  every  j^t{q)    It  is  said  that  as  each      ™^' — 
ventricle  can  hold  between  two  and  three  ounces  of  blood,  it  is  consist-  jJl'^^^Je 
endy  supposed  that  this  quantity  is  impelled  into  the  arteries  at  each  of  cU^uia. 
time,  and  Ihat  as  the  entire  quantity  .ot  blood  in  the  body  is  about  30  tion. 
pounds,  or  >360  ounces,  and  S  ounces  leave  the  heart  at  each  contraction, 
and  there  are  70  contractions  in  each  minute,  the  whole  mass  of  the 
blood  <:irciilates  through  the  heart  and  the  body  twenty-three  times  in  an 
hour«  or  once  in  two  minutes  and  a  half,  (r)    But,  in  some  parts,  the 
blood  takes  shorter  circuits,  as  through  the  heart  itself,  and  through  the 
chest,  and  there  some  of  the  blood  circulates  even  more  frec^uently  than 
the  rest,  which  has  to  pass  through  the  more  remote  parts  ot  the  larger 
circuit«(«)    The  precise  celerity  of  the  blood,  in  health,  cannot,  however, 
be  determined,  because  it  varies  not  only  in  different  persons  but  in  dif- 
ferent parts  of  the  same  person,(/)  and  certainly,  in  general,  in  all  per- 
sons, tne  blood  moves  more  slowly  in  the  veins  than  in  the  arteries,  and 
in  the  small  vessels  than  in  the  large  trunks,  although  these  differences 
have  been  denied  by  some  physiologists.(/)     It  is  said  that  the  mean  ve- 
locity of  the  blood,  flowing  into  the  aorta,  is  8  inches  for  each  pulsation, 
or  about  50  feet  in  a  minute.(ti) 

But  the  blood  is  not  impelled  from  the  left  side  of  the  heart  into  and 
through  the  arteries,  in  a  continued  flow,  like  a  current,  and  so  as  to  fill 
all  the  vessels  at  once,  nor  does  it  move  onwards  by  the  single  stroke 
or  effect  of  the  heart  to  the  very  extremities  of  the  body,  but  so  as  mere- 
ly to  givie  a  sense  of  fulness  and  tension  to  the  vessels;  the  force  is 
merely  such  as  to  excite  and  support  that  action  which  the  arteries  eve- 
ry where  perform  in  the  various  parts  of  the  body,  each  artery  for  its 
appropriate  purposes,  and  each  in  its  peculiar  degree,(a?)  each  successive 
current  of  blood,  as  it  were,  impels  those  which  have  progressively  be- 
come more  remote  from  the  heart,  forwards  into  the  veins,  and  thence 
back  to  the  right  auricle.(jr) 

It  has  been  observed,  that  when  we  consider  the  great  aggregate  size  circulation 
of  the  veins,  compared  with  the  arteries,  we  must  conclude  that  the  of  the 
blood  flows  bnt  slowly  in  the  venous  system;  that,  from  the  narrowness  blood 
of  the  trunks  of  the  veins  near  the  heart,  the  blood  must  be  accelerated  ^h^^^ffh 
ss  it  approaches  the  heart,  and  that,  on  the  other  hand,  receiving  the  ^^  ^^^ 
impulse  from  the  left  ventricle,  it  must  take  a  rapid  course  through  the 
arteries  until  again  approaching  the  extreme  branches  of  the  arteries, 
and  passing  into  the  veins,  its  motion  becomes  more  languid  and  Blow.(y) 
The  blood  thus  circulated  is  conveyed,  with  a  very  few  exceptions,  into 
the  most  internal  and  extreme  recesses,  and  which,  even  without  dis* 
section  or  scientific  examination,  is  proved  by  the  well  known  fact  of 
blood  issuing  from  almost  every  part  on  the  smallest  scratch.(z) 

The  blood  itself  has  usually  been  considered  to  be  subject  to  some  DiMtaetor 
diseases,  which  will  be  hereafter  fully  considered;(a)  or  there  may  be  disordenof 

^ ^^ " — -" — "~ r-r -  - > —  r— ^ 

(p)  1  Bost  326.  (x)  1  Bell,  496. 

(g)  2  Good*  12{  EL  Blum.  91;  Lizan,  <y)  2  Bell,  S03. 

part  iu  p.  146;  1  Bost  287,  288.  (z)  El.  Blum.  81. 

(r)  Lizan,  part  ii.  p.  146;  and  see  tit  (a)  As  to  diseases  of  blood,  see    2 

Veins,  £1.  Blum.  95;  1  Bost    288;    2  Good,  and  3  Good,  panim;  in  particular 

Dongl.  Phy.  116,  llf.  2  Good,  40,  41;  1  Bell,  518;  Coop.  Diet 

{i\  1  Bost.  288.  tit.    Inflamnution;  Thackiah  on  Blood; 

(0  EL  Blum.  90, 91.  and  3  Bost  322;  Stevens  on  Blood,  jnw- 

(tt)  Id.  Ibid.;  but  see,  as  to  the  fosc^  1  stm;  and  Jackson,  Prin.  Med.  495^  Brous^ 

fiost  334  to  337.  PMboL  93,  fcc 
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GVAP.  w.  cMtses  impeding  its  due  flow  and  circulation,  which  do  not  constiinte 

8i0r.  m.  anj  disease  in  the  blood  itself,  but  only  in  the  vessels  of  circulation,  as 

CimcuxA*  aneurism.(6)    These  are  numerous,  and  some  of  them  very  considerable; 

K^v^"  ^^7  °^^       ^  referred  to  the  head  of  meehanieal  causes^  because  any 

^      to^w*  circumstance  which  tends  to  diminish  or  improperly  increase  the  vital 

cuUtion      energy  of  the  heart,  or  arteries,  or  capillaries,  acts  merely  in  a  negative 

:stA  other    manner,  diminishing  the  effect  of  their  due  contractility. 

inddentB.       The  following  paragn^h  is  from  the  pen  of  one  of  the  most  eminent 

*  physiologists  ofthe  present  time:'— 
The  DU-        "  The  blood,  itself,  is  rarely  the  suliject  of  positive  disease.    Doubt- 
•MftSIr^**^'^®**  ****^^     to  certun  varia/toru  in  its  composition,  which  are  inti- 
hi  TOM^  mately  connected  with  the  health  of  the  individual.    Anemia,  plethora^ 
^^       and  determination  of  blood,  it  is  true,  are  sometimes,  thou^  improper- 
ly, classed  as  diseases  of  the  blood:  but  we  use  the  terms  Plethora  and 
jonenUa  as  expressive  of  quantitr^  and  we  find,  coupled  with  the  in- 
creased quantity  of  fibrin  contained  in  the  former,  as  m  the  diminished 
proportion  in  the  latter,  a  correspondent  state  of  health,  and  this  with- 
out wishine  to  advocate  or  oppose  the  doctrines  of  the  SoRdists,  who 
would  wholly  attribute  to  the  condition  of  the  muscular  frame  and  ner- 
vous system  the  liabilities  or  freedom  from  disease  observed  in  different 
constitutions.    Recently,  however,  the  doctrines  of  the  Fluidists  have 
^been  revived,  and  some  of  whom  have  referred  to  the  bhod  and  other 
fluids  as  the  principal  cause  of  disease,  and  to  this  the  ^neral  condition 
of  the  blood,  ascribing  to  its  acid,  or  alkaline,  or  salme  equalities,  the 
general  ori^n  of  disease.    It  is  not  improbable  that  truth  lies  between 
uiese  theorists.    We  daily  see  important  and  serious  diseases  held  in 
check,  and  even  inflammation  itself  restrained,  by  improved  diet  and 
ifresh  air.    Can  this  be  otherwise  than  through  the  agency  of  the  blood? 
There  can  be  no  medium  between  such  remedial  means  and  the  muscular 
.and  nervous  systems,  but  the  bloody  there  is  no  direct  mode  of  giving 
strength  but  tnrough  the  medium  of  the  food.    On  the  other  hand,  no 
•improvement  of  diet  or  air  can  effect  such  changes  in  any  constitution 
.as  to  subvert  its  oridnal  character  or  disposition."(c) 

It  was  formerly  the  doctrine  that  changes  in  the  stateof  the  blood  Were 
.almost  the  sole  cause  of  every  deviation  from  health,  and  even  that  an 
{Original  difference  in  the  nature  of  the  fluids  gave  rise  to  those  different 
-conditions  of  the  constitution  called  Temperamentsj  and  for  a  long  time 
rafter  that  doctrine  had  been  modified,  chemists  and  others  still  regarded 
the  blood  as  the  origin  of  most  diseases,  and  which  were  ascribed  either 
^  an  acid  or  an  alkaline,  a  watery,  a  saline,  a  putrid,  or  some  other  pe- 
culiar condition  of  the  fluids,  and  the  mathematical  physiologists  ascribed 
-diseases  to  some  change  in  the  condition  of  the  particles  of  the  blood  con- 
nected with  their  wei3it,  size,  viscidity,  or  other  qualities,  which  might 
be  supposed  to  affect  meir  motion  and  their  changes:  but  in  more  modern 
times,  the  general  doctrine  has  changed  to  what  is  termed  of  SoUdism,  that 
•is,  that  diseases  are  not  in  general  to  be  attributed  to  the  blood  or  other 
fluids,  but,  on  the  contrary,  to  the  solids  of  the  human  frame,  and  espe- 
cially to  the  nervous  function;  and  even  Dr.  Bostock,  and  the  genera- 
lit  v  of  physicians,  conclude  that  both  our  original  temperaments  and  our 
;Subsequent  diseases  are  more  affected  by  the  condition  and  properties 
•of  the  muscles  and  nerves  than  by  any  physical  or  chemical  differences  in 
the  nature  of  the  blood.    It  seems  at  present,  however,  to  be  more  cor- 
rectly considered  by  many,  and  the  opmion  is  daily  acquiring  advocates, 
that  the  Solidists  have  gone  too  far  in  asserting  that  there  is  no  original 

(6)  Ante,  138  to  140, 145,  as  to  Aneu-    Blood,  169  to  181,  and  193,  as  to  the  cf* 
rimi;  and  1  Jackson,  Prin«  Med.  499.  feet  of  the  nerves  on  biood{  and  see,  fuF- 

/(e)  And  see,  further,  Copl.  Diet  tit.    tlier,  post^  Second  Part 
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diiiereDce  in  the  state  of  the  fluids,  and  at  present  it  is  supposed  bj  maOT   chap.  v. 
that  as  the  sources  from  which  the  chyle  (the  new  material  of  the  blooa)  Bbct.  in. 
are  so  various,  its  properties  must  in  all  probability  vary,  and  that  the  Cimciri^- 
state  of  the  blood  and  other  fluids  must  be  equally,  if  not  more,  con-     '^^'' 
suited  in  diseases,  than  the  solids,  and  that  botn  must  be  examined.(c) 
We  have  seen  that  the  formation  of  the  buffy  coat  usually  indicates  in- 
flammation, and  inflammatory  fever  is  now  supposed  to  depend  on  the 
viscidity  of  the  bhod,  as  connected  with  the  proportion  of  water  or  the 
complete  mixture  of  its  ingredients.(  J)    There  may  also  be  a  morbid 
state  of  the  blood,  in  which  the  urine  coaffulates  by  heat,  and  which  we 
shall  in  the  Second  Part  more  fully  coneii&r.{e) 

Anemia  and  Plethora,  though  commonly  so  arranged,  are  not  diseases  Anemia  «r 
in  the  blood,  but  merely  refer  to  either  a  deficiency  or  too  great  a  quantity  deficiency 
of  that  fluid.    Hemorrhage  has  no  relation  to  any  particular  part  of  the  <>*  blood, 
blood;  an  aneitrism  refers  to  a  morbid  dilatation  of  a  vessel.    A  morbid 
state  of  any  one  of  the  organs  or  functions  destined  to  form  or  perfect 
blood,  may  lead  to  a  state  of  .Anemia  (from  «  privative  or  without,  and 
mtfut  blood,)  before  alluded  to,  and  importing  a  deficient  quantity  of  the 
circulated  fluid,  or  bloodlessness,  and  may  be  either  general  or  local,  af- 
fecting only  a  particular  orsan,(/)  and  which  seems  to  be  a  complaint 
affecting  persons  in  coal  and  other  mines,  from  want  of  sun  and  air.rg*) 

Plethora,  on  the  other  hand,  is  a  disease  where  there  is  too  much  blood.  Plethora 
generally,  throughout  the  frame,(A)  and  Determination  of  blood  is  usually  and  deteiw 
to  a  particular  l»rt.(«)  minalioiu. 

lumorrhage  is  a  sudden  loss  of  blood,  generally  arising  from  external  Hemor- 
inittries,  but  internal  ruptures  and  other  causes  may  be  the  occasion,  rhage. 
These  will  form  a  subject  of  separate  inquiry  when  we  speak  oiwounds^ifi) 

Famting  is  in  general  the  result  of  a  defective  quantity  of  arterial  blood  Of  fainw 
being  sent  by  the  heart  to  the  brain;  but  it  may  proceed  from  other  ing** 
causes.  To  maintain  the  action  of  the  heart  in  a  firm  and  regular  order, 
it  is  necessary  not  only  that  the  blood  should  flow  into  it  in  an  equal  and 
uniform  stream,  but  aiso  that  it  should  flow  with  the  same  regularity  to 
and  from  the  head  and  brain;  for  if  its  volume  be  altered  from  any 
eauae»  whether  of  obstruction,  surchai^,  or  sudden  deprivation  in  any 
considerable  degree,  its  motion  will  be  chocked  and  enfeebled,  and  the 
brain  and  respiratory  organs  will  participate  in  the  defect,  and  syncope, 
vuleo  fainting,  will  frequently  be  the  result,(/)  and  although  fainting  may 
anil  usually  does  proceed  from  odier  causes  as  connected  with  the  olood 
or  its  vessels,  yet  as  it  is  sometimes  attributable  to  the  state  of  the  blood 
itself  (though  more  frequently  to  the  state  of  the  digestive  organs,  or  the 
nervous  or  sentient  functions,J  (m)  it  is  fit  to  name  it  here.  When  the 
due  and  r^^ular  conversion  ot  arterial  blood  into  the  venous  state  is  im- 
peded by  any  cause,  fainting  will  be  one  consequence.  It  may  also  be  at- 
tributable to  a  temporary  cause  that  may  not  again  recur,  as  a  blow  or 
extensive  pressure  on  a  considerable  range  of  blood  vessels,  or  from  the 
substraction  of  blood  in  bleeding,  or  it  may  be  attributable  to  an  or^nic 
structural  disease  of  the  heart  or  the  large  arteries  that  immediately  issue 

(e^  1  Bost  389;  390;  Stevens  on  Blood,  (A)  3  Good,  121$  Jackson,  Prlnc«  Med. 

passimf  see  also  Jackson,  Princ.  Med.  493. 

495,  and  ante,  151.  (t)  Coop.  Diet,  tit  Determination;  and 

(d)  ])r.  Davy,  Ed.  Med«  Joom.  vol.  see  Copl.  Diet.  tit.  Blood,  as  to  detemu- 
xxix.  p.  244.  nation. 

(e)  3  Host  324.  (k)  Id.  tit.  Hemorrhage,  internal,  a 
(/)    Amer.  Cyclop.    Prac.  Med.  tit.     Good,  125  to  140;  3  Par.  &  Fonb.  58, 

Anemia;  1  Bell,  518.    See  further,  as  to        (/)  4  Good,  373  to  378;  Brous.  Pathol-  ^ 

anemia  and  plethora,  Jackson,  Princ  Med.  562. 

495;  Id.  6,  Amer.  Jour.  Med.  Sci,  114.  (m^  Id.  374^  as  to  fainting  from  8udden» 

(g)  Copl  Diet.  tit.  Anemia.  and  violent  mental  emotioni  painn^  &c. 
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CHAP.  V.  from  it,  as  an  ossification  of  the  yalres,  polypous  concretions,  or  enhrgini; 

SxcT.   in.  or  thickening  of  the  substance  of  the  heart,  or  an  accumulation  of  matter 

CncuLA-   in  the  pericardium,  or  an  aneurism.    In  the  latter  cases  the  prcdiBposi- 

-  ""'^V     tion  to  faint  must  be  cautiously  anticipated  and  guarded  against,  as  well 

by  medicine  and  sedatives  as  by  other  regimen.  ^) 


Ofheredi-v 
tuy  die- 


through 
the  medi- 
um of  the 
blood.(0) 


Some  authors  attribute  the  unhappy  prevalence  of  hereditary  dis&MSi9, 
or  predispositions  towards  diseases,  ami  even  insanity,  to  the  influence  of 
the  blood;  and  Dr.  Good  observes,  that  if  the  blood  be  once  impregnated 
with  a  peculiar  taint,,  it  is  wonderful  to  remark  the  temicity  with  which 
it  retains  it,  though  often  in  a  state  of  dormancy  or  inactivity  for  years, 
or  even  entire  generations^  for  as  tverj  germ  and  fibre  of  every  other  part 
is  formed  and  regenerated  or  renovated  from  the  biood,  there  is  no  other 
part  of  the  system  that  we  can  look  to  as  the  seat  of  such  tainte,  op  the 
predisposing  cause  of  disorder.(j9)  We  shall  hereafter  have  to  enu- 
merate the  disorders  which  are  considered  hereditary,  and  to  suggest  the 
counteracting  remedies.  We  must,  however,  here  notice  that  there  are 
many  hereditary  diseases  which  it  is  insisted  are  net  attributable  to>any 
taint  in  the  blood,  but  rather  to  some  affection  of  the  blood  vessels  them- 
selves, or  the  absorbents^  or  the  nerves,  and  not  to  the  blood  itself.  (/») 

Of  info-  It  has  been  ascertained  that  medicated  liquids,  injected  into  the  blood, 

•ion,  tiuis-  exert  their  specific  powers  exactly  as  when  swallowed,  and  purgatives  and 
fuflioi^or    emetics,  so  administered,  empty  the  stomach  in  like  manner  as  if  swaL- 
l"'^^dL"^t    '®^^^'  (?)    '^^^  artificial  infuaion  or  trantfusion  of  a  minute  poKton  of  any 
tSe'blood^  even  mild  fluid  into  the  blood,  may  occasion  the  most  dreadful  symptoms^ 
such  as  palpitation,  convulsion,  &c.M     Hunter  appears  to  have  con- 
sidered that  the  blood  of  man  and  all  warm  blooded  animals  is  nearly 
alike;(«)  and  hence  it  would  seem  that  the  blood  of  a  healthy  animal 
misht  in  case  of  exhaustion  from  hemorrhage,  be  usefully  applied ;(^) 
at  least  it  appears  to  be  established,  that  the  infusion  of  healthy  human 
blood  of  another  person  is  not  prejudicial;  but  in  case  of  exhaustion 
and  loss  of  blood  from  hemorrhage,  the  infusion  of  it  into  the  vein  through 
the  double  pump,  otherwise  employed  for  emptying  the  stomachy  or  a 
common  syringe  capable  of  holding  four  or  six  ounces,  will  frequently 
save  life.(u) 


Of  animal 
tempera- 
ture. 


We  have  partially  considered  the  subject  of  temperament  and  tem- 
perature, (x^  Although  the  definitions  in  the  books  of  those  terms  are 
nearly  similar,  yet  strictly  the  subjects  are  dissimilar;  for  the  varieties 
of  temperament  depend  as  much  on  the  mental  as  the  corporeal  structure, 
though  not,  as  the  ancients  supposed,  merely  on  the  state  or  quality  of 
the  blood,(;r)  whilst  animal  temperature,  in  the  sense  here  used,  is  pe- 
culiarly a  state  of  .the  blcKxl,  and  in  comparison  with  the  surrounding 
atmosphere,  it  is  the  power  and  degree  which  the  living  animal,  and  in 
particular  mankind,  possesses,  of  resisting,  to  a  certain  extent,  the  changes 
of  the  external  temperature,  or  of  maintaining  a  more  or  less  uniform 


(n)  4  Good,  377. 

(o)  See  Part  ILoi  Hereditary  DUeeua. 

(p)  2  Good,  40. 

(q)  El.  Blum.  21;  2  Good,  40;  1  Bost. 
278,  279:  see  post,  titles  Transfusion  and 
Wounds;  and  see  2  Dungl.  Phy.  160  to 
162. 

(r)  £1.  Blum.  366,  note  (e,)  an  account 
of  the  direct  infusion  of  a  material  unassi- 
milated,  instead  of  the  regular  more  gra- 
dual introductioo,  through  the  absorbent 


vessels;  and  see  2  Good,  40;  as  to  the 
operation  of  transfusion,  see  1  Bost.  278, 
279;  2  Dungl.  Phy.  160  to  162. 

(a)  Hunter  on  Blood,  13. 

(0  £1.  Blum.  21. 

(tf)  £1.  Blum.  21,  22;  2  Goo^  ST;  3 
Bell,  250,  251 ;  and  Hunter  on  the  Blood, 
13;  4  Amer.  Jour.  Med.  ScL  224^  226. 

(^i;)  As  to  temperament,  ante,  49;  and 
as  to  temperature,  ante,  112, 113. 
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degree  ofhM,  independent  of  that  of  the  air,  anil  «f  the  MiM»tance  wfth  cmap.  v. 
which  it  is  in  contact.  It  is  an  unquestionable  fact,  that  whilst  the  body  Sict.  IIT. 
is  surroamled  by  an  atmosphere  which  is  frequently  40,  50,  or  even  a  CiaciytA. 

greater  number  of  degrees  colder  than  itself,  ao  that  the  heat  must  be — ^?.v- 

constantly  rapidly  abstracted  from  it,  yet  that  it  possesses  the  power  of 
continually  supplying  the  loss  thus  eccatiionecl,  and  of  continuing  that 
decree  of  internal  animal  heat  which  is  so  essential  to  life,  thus  consti^ 
tutmg  one  of  the  principal-  distinctions  bet'Ween  animate  and  inanimate 
bodies.  We  will  first  state  the  usual  degrees  or  state  of  the  tempera*- 
ture  in  man,  and  then  shortly  examine  the  causes  of  this  singular  differ- 
ence between  external  and  internal  temperature. 

All  animals  an<l  mankind  have  a  power  of  generating  heat  as  well  aa  The  oauaf 
cold,  so  as  efficiently  to  adapt  the  frame  t»the  external  medium  under  tempera- 
all  ordinary  circumstances.    The  natural  and  ordinary  temperature  of  ture  orde- 
btrd9  is  the  highest,  and  about  107  or  108  decrees;  that  of  the  viviparous  K^^  ^f 
qtradrirpeds  is  aboat  100  or  101  degrees,  while  the  human  temperature  ^***|!|Lj 
is  a  \iH\e  lower,  being  97  or  98<  or  according  to  Blumenbach,  96  dev  "^^ 
grees;(3f)  whilst  Dumas  insists  that  it  ranges  from  87  to  108  degrees, 
though  he  fixes  the  habitual  degree  at  95  or  96;(2')  and  Magendie  sup- 
poses that  the  variations  to  which  the  human  temperature  is  subject,  de- 
pend upon  constitution,  temperament,  &c.    He  also  agrees  with  Dr.  Ed- 
wards, that  the  arm-pit  (being  the  external  part  nearest  the  heart,  and 
the  least  exposed,  and  therefore  most  likely  correctly  to  represent  the 
internal  heat  in  the  centre)  is  the  proper  situation  lor  applying  the  ther- 
mometer in  order  to  ascertain  the  temperature  of  the  indiyKlual.(a)    In 
the  same  climate,^  however,  there  is  not,  in  general,  according  to  Magen- 
die and  Dr.  Edwards,  much  difference  between  the  temperature  of  dif- 
ferent individuals;  but  during  infancy  it  is  even  5  or  4  degrees  less  than 
in  the  adult.(6)     In  all  it  becomes  gradually  higher  towards  the  spring, 
and  gradually  sinks  towards  and  during  the  winter.  (^)     In  acute  fevers 
it  may  increase  several  degrees,  and  it  has  occasionally  risen  even  to  120^ 
degrees,  but  such  instances,  it  is  said,  are  rare,  and  the  increase  is  seldonv 
beyond  107  degrees,(c)  and  Hunter  has  remarked,  that  the  actual  tem- 
perature in  inflammation  is  not  so  moch  increased  as  the  sensation  would! 
seem  to  indicate.  ((/) 

The  ancients  erroneously  supposed  that  the  cause  of  the  greater  inter-  Causes  of 
nal  heat,  compared  with  that  of  the  atmosphere,  was  an  innate  or  pri-  the  inter- 
mary  quality  of  the  heajrt.    That  doctrine  was  first  denied  by  Mayow,  »»l  temper 
who  first  attributed  its  true  cause.(e)     I1ie  experiments  of  Black  and  ^^^  ^^'' 
Crawford  throw  further  light   upon  this  subject,  and   the  now  eata-  the  exter^ 
blished(/)  doctrine  is,  that  the  source  of  animal  heat  is  principally  in  |,]||^ 
the  action  of  the  air  upon  the  blood,  ami  that  it  ultimately  depen<ls  upon 
the  abstraction  of  carbon  from  that  fluid,  and  the  conversion  of  oxygen 
into  carbonic  acid:(g)  so  that  it  is  the  unitm  of  oxygen  and  carbon  that 
produces  heat     But  it  is  admitted,  that  with  respect  to  the  mode  in 

■  ■  »— »wp«   I  II       ■        11^   .III    »  1         II  '.*  >      .1   mi   I         11  ■         I  ■    I  J 

(y)  El.  Blum.  96;  and  therefore  warm  pages  113,  296,  &c.;  see  fully  2  Bost 

baths  are  usually  regulated  at  that  degree,  192  to  246$  2  Dungl.  Phy.  ITO  to  194. 

termed  hkodheai,  (e)  May ow*a  Tract,  p.  1.51,  ^56,  257; 

(z)  Dumas,  Physiol,  chap.  vi.  torn.  iii.  and  see  Hallel^sEl.  Phys.  viii.  p.  5  and  6; 

p.  126.               I  and  as  to  animal  heat,  Jackson,  Prin.  Med. 

(a)  Magendie;  Physiol  torn.  xi.  p.  40S-.  560  to  5^0. 

{fi)  Id.  ibid.;  and  see  observations  of  (/)  But  see  the  different  opinions  en- 

Bcspretz,  in  Edin.  Med.  Joum.  vol.  iv.  p.  tertained  at  different  times,  2  Bost.  192 

185.  to    246.      Hunter,   in    his   Treatise  on 

(e)  Currie's  Medical  Reports;  and  Ed.  Blood,  appeara  to  cloubt  tho  caiiae  of  beat, 

Mc^  Joum.  vol.  xxii.  p.  363;  Dr.  Ed-  see  p.  15. 

wards,  Phys.  torn.  ii.  400, 490.  (jg)  2  Bost.  192  to  246;  and  see  C(^ 

00  Hunter's  Animal  Eaona  note  to  Diet,  tit  Blood,  189. 
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CB^-  ^*  which  the  hett  is  distribnted  throagh  the  yarioti^  p^rts  of  the  body,  ir€ 
SioT.  lU.  tregtiHanable  to  form  a  decisive  conclusion.  (A)  It  is  further  considered, 
CIBCVL4-  that  the  nervous  system  affects  the  teroperatare,  but  that  it  is  by  an  in- 
direct operation,  in  as  far  as  it  contributes  to  bring  the  air  into  contact 
with  the  blood,  (t)  We  have  seen  that  (he  lungs  regulate  the  tempera- 
ture ;(ii;)  they  are  the  apparatus  by  which  the  heat  of  the  system  is  evolved, 
and  its  temperature  regulated,  either  by  an  increase  or  decrease  of  heat, 
and  this  is  accomplished  by  the  dischar|^  of  carbon  and  water,  (/)  the 
first  depending  upon  a  chemical  combination  of  the  oxygen  of  the  atmo- 
sphere with  a  portion  of  carbonaceous  matter,  by  which  combination  heat 
is  necessarily  es  tries  ted  i  the  second,  upon  the  abstraction  of  a  portion 
of  the  heat  thus  extricated,  in  consequence  of  the  evaporation  ol  water 
from  the  surface  of  the  pulmonary  cavities$(m)  the  perspiration  of  the 
skin  materially  assists  in  this  coohne  process,  as  it  serves  to  abstract  the 
excess  of  caloric. (n)  It  appears  to  be  established,  that  when  from  any 
cause  the  conversion  of  arterial  blood  into  the  venous  state  is  impedecl, 
as  was  observed  by  Hunter  to  take  place  during  fainting,  the  tempera- 
ture is  always  lowered,  Mid  consequently  sometimes  shivering,  or  a  state 
of  chili  is  experienced,  (d) 


(A)  3  Boft  S39  to  346.  (in)  See  the  observatioiu  and  muthori' 

(0  Idj  Stevens  on  Blood,  39,  39, 40.  ^^^.  1^%^' 
(Jk)  3  Boit  340.  (p)  Hunter  on  the  Blood,  68}  3 

(0  Hi  Stevens  on  Blood,  39,  40.  330}  4  Good,  373  to  378. 
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CHAPTER  VI. 


or  THE  FUNOTIOV  OF  DIOESTION  AND  ITS  SEVERAL  OEOANS. 


Stdion  I.  or  the  Mmadary  Canal  and 

Digestum  in  genenL 
Stdion  IL  Of  the  Organs  oiMatiieaiion 

and  Deghiiiiunh  and  their  Fune' 

tions. 
Sedion  III.  Of  the  Organs  of  Digetiion 


and  their  AnefMm,  nameljTi  the  Sto-  CHAP.  VL 
roach.  Gastric  Juice,  Chyme  and  Saer.  I« 
Chyle,  small  and  large  Intestine%  Alimbsta- 
Liver,  Pancreas  and  Spleen,,  and  mr  CigAL. 
other  parts  of  the  Aboomen  and  — • 
incidents* 


Section  I. — Of  the  Alimentaht  Canal  and  Digestion  in  general.    8aor.  h 

Or  TBS 

As  the  suspension,  for  a  time,  of  the  function  of  digestion,  would  not  ALiwurrA^ 
^KTcasion  instantaneous  death,  it  has  usually  been  regarded  as  in  a  degree  >t  Cava& 
of  less  importance  than  the  functions  which  we  have  preriouslj  consi-  ^"*  Dieia* 
Jcrcd,  but  as  the  human  frame  cannot  long  subsist  witnout  a  supply  of   ™*^" 
nourishment  and  new  materials,  the  function  of  digestion  is,  in  truth,  as 
important  for  the  well  being  of  the  human  frame  as  those  which  are  treat- 
ed as  of  more  primarj  consequence.  It  has  been  correctly  observed,  that 
digestion,  absorption,  and  secretion,  are  so  connected,  that  it  is  impossi- 
ble to  ^ve  an  account  of  one,  without  presuming  upon  a  certain  acquaint* 
ance  with  the  other;  for  the  secretion  cannot  be  formed  until  the  blood 
has  been  already  elaborated  bj  the  digestive  and  assimilating  processes; 
while  digestion,  in  its  turn,  cannot  be  effected  until  the  stomach  has  se- 
creted the  gastric  juice,  the  principal  secretion  and  chief  agent  in  con- 
verting aliment  into  the  materials  of  the  blood.((i)  As,  however,  there  are 
peculiar  organs  for  diction,  and  for  absorption,  and  for  secretion,  we 
will  examine  each  subject  separately. 

Digeatian,  in  its  most  extensive  sense,  is  that  function  or  process  by  DiMtion 
which  aliment  is  made  to  undergo  a  succession  of  changes,  so  a»  to  adapt  denned 
it  for  the  purposes  of  nutrition^  though  that  word  (from  digestio)  in  its  "P^?* 
primary  import,  merely  signifies  the  operation  by  which  tiie  food  is  con-  SFnaiS''** 
cocted  in  the  stomach.    Magendie,  in  his  work,  treats  digestion  as  con-  described, 
sdtuted  of  eight  subordinate  actions,  namely;  1st,  reception  of  the  food; 
2d,  mastication;  Sd,  insalivation;  4th,  deglutition^  5th,  action  of  the  sto- 
mach; 6th,  the  action  of  the  small  intestines;  7th,  that  of  the  lai^e  intes- 
tines; 8th  and  lastly,  the  expulsion  of  the  fa&ces;  and  that  of  these,  the 
5th  and   6th  are  to  be  r^rded  as  the  most  essential  operations.(6) 
These  collectively,  but  principally  the  5th  and  6th,  acting  upon  the  re- 
ceived food,  create  chyme,  and  afterwards  chyle,  which  are  the  essential 
ingredients  for  keeping  uji  the  supply  of  new  blood,  and  which,  with 
perhaps  some  nourishment  introduced  externally  through  the  pores  of  the 
skin  by  absorption,  recruit  and  sustain  the  human  frame.(c)    The  whole  Alimenla- 
of  the  process  of  digestion  is  carried  on  in  the  alimentary  canal,  which  ex-  ly  Canal. 
tends  irom  the  lips  and  mouth  through  the  whole  range  of  the  pharynx, 
oesophagus,  (vulgarly  gullet,)  and  into  and  through  the  stomach  ana  the 
whole  range  of  the  intestinal  canal,  including  the  small  and  large  intestine, 

(a)  3  Boat.  248.  2  Boat.  342,  note. 

lb)  Magendie,  Phyiiol.  torn.  xi.  p.  33;        (c)  3  BelPs  Anat.  2^6  to  238. 


J 
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CHAP.  VI.  and  terminating  at  the  extremity  of  the  rectum,  the  anus.   In  the  mouth, 
8mt.  I.    "where  this  alimentary  canal  commences,  it  is  comparatively  wide^  it  con- 
AxjnraHTA-  tracts  in  the  ossophagus,  which  is  about  an  inch  in  diameter,  it  then  widens 
BT  Cajal.  In  ^g  stomach,  and  then  again  contracts  into  the  tube  of  the  intestines.* 
(d)  As  man  can  sometimes  subsist  for  several  days  without  fresh  aliment 
for  digestion,  this  function  is  comparatively  subordinate  to  respiration  and 
circulation,  but  as  the  frame  cannot  long  be  sustained  in  complete  absti*- 
nence,  digestion  is  substantially  as  important  as  those  vital  functions.  We 
will  first  consider  every  organ  and  part  employed  in  this  function  and  its 
peculiar  office  in  regular  order,  descending  from  the  highest  to  the  lowest* 
These  may  properly  Jsetlivided  and  considered  as  those  which  are  above 
the  diaphragm,  and  those  below.    Those  above,  are,  from  the  lips  inclu- 
'sive,  througn  the  mouth,  fauces,  and  pharynx,  and  down  the  oesophagus 
.or  gullet,  through  the  aperture  in  the  diaphragm;  and  those  below,  are 
the  stomach  and  the  small  and  large  intestines,  and  all  the  contents  of 
the  abdomen  to  the  anus  Tor  dis'(^harging  {he  faeces,  together  with  the  dif- 
ferent vi8cera*{e)    In  the  organs  (dwve  the  diaphragm,  and  especially  in 
the  mouth  and  fauces,  are  performed  the  two  important  offices  of  maaii' 
cation  and  deglutition,  which,  after  -examining  the  organs  themselves, 
will  be  considered.  In  those  belotv,  the  masticated  and  deglutinized  food 
is  digested  by  being  first,  through  the  influence  of  the  gastric  juice,  con- 
verted in  the  stomach  into  a  uniform  pultaceous  mass,  called  chymej  and 
afterwards,  when  separated  in  the  duodenubi,  beiYig  the  first  portion  of 
the  sma,ll  intestines,  by  the  influence  of  the  mixture  of  bile  and  pancreatic 
^uice^  isxopverted  into  chyle  and  other  liquid  secretions,  and  the  chyle 
19  taken  up  bj  the  absorbent  vessels,  and  carried  into  the  thoracic  duct, 
and  frqm  thepce  into  tlie  subclavian  vein,  and  then  into  the  right  auricle 
of  the  heart;  whilst  the, effete  and  useless  parts  of  the  aliment  are  in  the 
larger  intestines  converted  into  faeces  or  excrement,  and  finally  carried  off 
.as  waste  ip  the  fl^^nner  presently  explained.(/) 

«icT.  11  SiEcnoN  IL— Of  xhe  Organs  of  Mastication,  Deglutition  ok  Swal- 

Of  the  Or-         lowiho  into  the  Stomach^  and  the  Functions  themselves. 
niu  of 

JiiuiHQ^  JtL%  there  appears  to  be  a  natural  and  obvious  division  of  the  alimentary 
^^iJ^  canal  between  that  part  above  and  that  below  tlie  diaphragm  in  the  diffe- 
^^)*  j^nt  functions perfouned  in  each,  we  will  divide  the  subject  accordingly,-— 
lowing  into  ^®  HPP^r  division  containing  the  organs  of  mastication  and  deglutition,  and 
the.Sto-  the.low.er  division  the  proper  organs  of  digestion,  namely,  the  stomach ,  &c. 
m«ich,  and  The  organs  in  the  upper  division,  of  mastication  and  deglutition,  in- 
the  JVme-  yolve  the  consideration  of, 
iiona  them- 

•elvcs.         ftnWTktih^am  or  PariB.  8.  SalWtiy Glands. 

9.  Saliva. 

10.  Pharynx. 

n.  (Esophagus. 

Secondly,  The  Funetiont  of  MatHaUion, 
BegkaUiorh  ond  SwaUowingf  and 
Jheidenti» 

It  Masdcation  or  Chewing. 

2.  Deglutition  or  Swallowing. 

3.  Of     Administering     Nutriment 
through  Rectum,  &c 


X,  lloutli  including  the 
1.  JLips. 
?.  Jaws. 
.3.  Teeth. 
4.  Gums. 

2.  Tongue,  of  Taste  and  Tasting. 

3.  Palate,  Bones  and  •Soft  Palate. 

4.  Fauces. 

5.  Velum  Palati. 

6.  Uvula. 

7.  Tonsils. 


{d)  1  Good,  2.   ^  cretion  and  miciuritum,  or  for  discharging 

(e)  AUhough  within  the  abdomen,  the  the  urine,  will  be  more  properly  consb- 

^Udhiejrs,  the  ureter%  tlie  bladder,  and  ure-  dered  in  the  chapter  relating  to  Mention^ 

(lbi%not  being  otgans  of  digestion  but  ofie-  </)  2  Dost .  343,  344. 
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The  Mtmih  includes  a  space,  bounded  above  parti j  by  the  bony  and  chap,  vl 
'partly  by  the  soft  palate,  on  each  side  by  the  cheeks;  in  front  by  the  lips;    ^*"*  ^ 
behind  by  the  fauces  or  opening  into  the  pharynx,  or  by  the  soft  palate  "^*''**^^' 
when  drawn  downwards;  below  by  muscles  covered  by  mucous  mem-        ^'  ■ 
brane  and  the  subrm|;ual  glands,  extending  inwards  from  the  lower  gums.  ^^^^^ 
The  opening  between  the  mouth  and  pharynx  is  somewhat  narrower, 
and  from  the  middle  of  the  soft  palate,  o?er  this  contracted  part,  hangs 
the  uvula,  which  is  considered  a  part  of  the  soft  palate,  and  from  which 
there  extends  downwards  on  each  side  two  folds  of  mucous  membrane, 
one  passing  forwards,  lost  on  the  side  of  the  tongue,  the  other  back- 
unards,  and  in  like  manner  lost  in  the  pharynx.(^)    The  anterior  of  these 
two  folds  contains  a  few  muscular  fibres,  which,  in  mastication,  draw  the 
uvula  tod  Ihe  rest  of  the  soft  palate  down  on  the  back  of  the  tongue,  and 
these  are  named  the constrictores  isthmi  faucium.    Between  the  two  folds 
.or  half  arches  of  each  side  is  formed  the  tonsil,  a  body  composed  of  a 
^number  of  small  mucous  glands  and  very  liable  to  imflammation^  abscess, 
and  enlargement.(A) 

The  /^f  and  cheeks  are  formed  of  the  skin  and  refiected  mucous  mem-  Of  the 
brane,  with  muscular  fibres  intervening,  to  give  them  motion,  and  with  ^'P** 
Riinule  gland*  to  discharge  the  moisture  on  their  inner  surfaces.  The 
glands  of  the  lips  are  technically  called  glanduUe  labiales,  and  are  very 
numerous;  those  of  the  cheeks  are  called  the  glandulss  buccale8.{i)  The 
lips  are  moved  in  different  directions  by  various  muscles,  callea  levator 
labii  superioris,  levator  an^uli  oris,  depressor  labii  superioris,  levator 
or  depressor  labii  inferioris,  depressor  an^uli  oris,  buccinator;^and 
these  and  other  muscles  occasion  the  susceptibility  of  the  aperture  of  the 
mouth  to  considerable  dilatation  and  contraction.  (A;)  Both  the  lips  may 
be  malformed  with  fissures,  in  part  diviiling  them  so  as  to  constitute  what 
is  termed  hare  lips,  and  which  may  be  remedied  by  a  surgical  operation, 
ably  explained  in  a  recent  publication.(/)  The  lips,  gums,  cheeks,  and 
tongue,  from  their  glandular  structure,  are  very  subject  to  malignant 
ulceration,  to  watery  excrescences,  and  various  kinds  of  tumours,  and  to 
•cancer,  most  of  which  are  remediable  by  proper  attention.(m) 

The  inferior  maxillary  bone,  or  lower  jvlw,  is  the  chief  organ  of  masti-  Theja^ 
eation,  for  the  upper  jaw  is  comparatively  passive.(n)  The  lower  jaw  is  W 
connected  with  the  skull  by  a^remarkable  articulation  or  junction,  which 
4iolds  a  middle  rank  between  arthrodiaand  ginglymus,al ready  ex|)lained,(o) 
and  beine supplied  with  an  interarticular  cartilage,  and  two  synovial  mem- 
l^ranes,  has  easy  motion  in  every  direction ;(/))  and  the  masseter,  the 
temporal  and  the  internal  and  external  jfterygoid  muscles,  give  various 
motions  to  the  lower  jaw.(9)  The  digastric  muscle,  assisted  somewhat  by 
the  geniohyoideus  and  mylohyoideus  muscles,  draw  the  lower  jaw  down 
when  we  open  the  mouth.    The  masseters  and  temporal  chieny  raise  it 


{g)  And  lee,  further,  2  Bell,  194^  200,  (/)  Coop.  Diet,  tit  Hart  lAp. 

201;  1  Homer,  Anat.  503$  1  Dungl.  Phy.  (m)  Coop.  Diet  tit.  lAps  2  Gibson, 

415.  Surg.  223  to  241. 

(A)  See  further  deflciiption  in  2  Bell,  (n)  See  description,  £l.  Blum.  313;  and 

194^  209;  EL  Blum.  313;  1  Dungl.  Phy.  the  palate  of  the  bones  of  the  head  disar- 

420;  1  Homer,  Anat  536.  ticulated  and    described,  post,  in    the 

(t)  3  Bell,  194;  from  bucca,  the  hollow  cliapter  of  the  Head  and  Nervous  Func* 

inner  fMit  of  the  cheek,  or  the  cheek  it-  tion. 

self:  hueea  is  Latin  for  a  mouthful;  1  Hor-  (o)  Ante,  77. 

9ier,  Anat  536.  (p)  1  Dungl.  Phy.  416. 

ik)  1  Dui^L  Phy.  419.  {q)  Ibid. 
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CHAP.  Ti.  anin  when  we  bite  off  any  thing;  and  are  most  powerfully  contracted 

SxcT.  n.  when  we  break  hard  substances.     Its  lateral  motions,  which  are  roost 

Hastica.   apparent  in  ruminating  animals,  are  accomplished  bj  the  internal  and  ez- 

— ^^^^ —  ternal  pterygoid,  and  the  latter  also  draw  it  forward,  as  in  projecting  the 

chin.(r)    In  case  of  disease,  considerable  portions  of  the  lower  jaw  nave 

been  successfully  amputated.(«) 

The  teeth.  Each  jaw  is  supplied  with  sixteen  teeth  of  four  orders,  termed  ineisoreSt 
canine,  oicuspidet  and  molarea.  The  incisores  are  situate  in  front  of  the 
canine  teeth,  and  are  designed  for  the  purpose  of  biting  off,  or  dividing  a 
small  part,  to  be  masticated  at  one  time.  The  canine  teeth  are  placed  on 
each  side  between  the  incisores  and  molares,  by  which  we  divide  hard 
substances.  The  molares  are  of  different  sizes,  situate  on  each  side  be- 
hind the  canine  teeth,  and  are  adapted  for  grinding  and  perfecting  the 
operation  of  masticBtion.(^)  Teeth  are  too  well  known  to  be  the  source 
of  great  misery,  and  may  be  variously  affected .(u) 

The  gums.  ^  The  gums,  investing  the  alveolar  processes  on  each  side,  and  surround- 
ing the  neck  of  each  tooth,  to  which  they  adhere,  are  formed  of  a  compact 
interstitial  substance,  thick  in  consistence,  and  very  vascular,  that  is  full 
of  blood  vessels.  They  run  into  or  unite  with  the  mucous  membrane  and 
the  periosteum,(wr)  and  assist  in  the  nourishment  as  well  as  the  support 
of  tne  teeth.  They  may  be  affected  by  various  particular  disorders,  aa 
by  odontia  excreseens,  or  excrescent  gums,  as  wnen  they  become  fun- 
gous or  spongy,  or  have  distinct  exuMrances  on  the  8urface;(]y)  or  by 
partdis^  which^  is  the  term  for  an  inflammation,  bile,  or  abscess  on  the 
gums.  (2:) 

The  ^    The  tongue,  which  is  the  chief  organ  of  tasting,  considered  as  regards 

tongi|ep(a)  its  structure,  consists  of  an  inextricable  union  of  many  muscles  ascending 
to  form  it,  these  arising  for  the  most  part  from  the  os  hycmles,  are  dis- 
tinct till  they  meet,  and  the  fibres  then  unite,  become  paler,  intermixed 
with  small  quantities  of  fat,  and  are  no  longer  traceable  but  with  difficulty. 
It  has  likewise  blood  vessels;  nerves  both  of  taste  and  of  motion  and 
sensation; — all  being  covered  by  mucous  membrane,  which,  reflected  on 
its  under  surface,  forms  the  floor  of  the  mouth,  and  is  continued  laterally 
on  the  gums  and  in  the  middle.  The  back  of  the  tongue  forms  the 
frenum  lineiiae,  and  presents  various  kinds  of  small  eminences  called  the 
papillx.  The  tongue  is  covered  with  the  cuticle  and  rete  tnucosum,  like 
the  skin  in  other  parts.  The  base  or  root  of  the  tongue  is  that  part  which 
is  connected  with  the  os  hyoides;  and  its  apex  is  anterior.(6)  Its  body 
consists  of  muscular  fibres  with  interminded  fat  and  cellular  membrane. 
The  surface,  or  top,  is  called  dorsum,  and  there  is  a  middle  line  seeming 
to  divide  the  tongue  into  two  lateral  portions,  in  each  of  which  are  distinct 


(r)  £1.  Blum.  313,  314;  1  Dungl.  Phy.  (u)  See  enumeration  of  diseases  and 

417.  sources  of  pain,  1  Good,  29  to  68. 

(«)  Coop.  Diet  tit.  Jaw-bone,  (x)  1  Homer,  Anat.  513. 

(0  El.  Blum.  313,  314;  2  Bost.  345,  (y)  1  Good,  66  to  68. 

.346;  and  authors  there  referred  to;  and  (z)  Coop.  Diet.  tit.  Parulis. 

see  more  fully  1  Uomer,  Anat   505  to  (a)  See  Coop.  Surg-.  Diet,  tit  Tongue; 

527;  1  Dungl.  Phy.  415;  and  notes  as  to  and  4  Good,  200  to  203;  where,  also,  see 

the  teeth  in  general;  and  see,  as  to  the  its  threefold  power,  namely,  of  motion, 

diseases  of  the  teeth,  &c.,  1  Good,  29  to  sensation  or  touch,  and  power  of  taurte,  id. 

68;  Hunter  on  the  Teeth;  and  the  very  201,  note;  1  Homer,  Anat  528  to  533; 

valuable  Treatise  on  the  Teeth,  by  T.  Bell,  3  Bost.  134;  post, 

principally  as  regards  their  diseases  and  (b)  As  to  this  bone,  see  1  Good,  339; 

j^est  modes  of  preservation.  El .  Blum.  318. 
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ttiuscles,  blood  veMels*  and  nerves,  and  on  this  dorsum  there  are  papiUse,  CHAt.  vl 
which  are  a  glandttlar  apparatus  causing  a  roughness,  and  is  the  chief  or-    Bacr.  II. 
gan  of  taste,  this  peculiar  papillary  structure  being  adapted  for  receiving  Maitica- 
the  impression  of  sapid  bodies.(£/)  The  tmderpart,  or  bottom  of  the  tonsue,     .T'?.?' — 
is  similar  to  the  general  lining  membrane  of  the  mouth,  being  a  villous 
and  secreting  sunace,  and  immediately  underneath  this  is  the  Jrenum  lin* 
gus^  which  18  evidently  intended  to  limit  the  motion  of  the  point  of  the 
tonsue  backwards,  and  is  sometimes,  although  injudiciously,  severed  in 
chiKiren.(e)    The  tongue  turns  over  the  masticated  food  in  the  mouth 
and  mixes  it  with  the  saliva  and  mucus,  and  assists  in  the  operation  of 
d^lutition,  as  presently  described.    These  motions  are  all  performed  in 
very  rapid  succession,  and  require  but  a  short  space  of  time.    This  im- 
portant motion  of  the  ton^e  also  protects  the  glottis;  for,  by  being  short- 
ened, the  frenum  epiglottis  is  relaxed,  and  the  epiglottis  tails,  so  as  to 
prevent  food  from  escaping  into  the  trachea  whilst  in  the  act  of  swallow- 
ing.(/)    The  tongue  atso  is  greatly  concerned  in  the  functions  of  speech 
and  voice,  though  we  have  seen  that  it  has  been  said  the  loss  of  it  does 
not  necessarily  occasion  complete  dumbness.(g) 

The  organs  of  tasting  may  be  said  to  reside  in  all  the  soft  parts  of  the  Of  the 
Inouth,  from  the  lips  to  the  fauces,  and  probably  also  in  part  in  the  gullet  taste, 
itself,  but  is  principally  in  the  extreme  parts  of  the  tongue.(A)  The  interior 
surface  of  tne  whole  of  the  mouth  is  lined  with  a  soft  vascular  mucous 
membrane,  immediately  beneatii  wlMch,  a  provision  of  small  mucous  glands 
are  situated^  This  mucous  membrane  is  an  extension  of  the  cutis  vera, 
or  true  skift,  hereafter  descrii>ed,  modified  to  perform  this  other  function, 
and  is  also  covered  by  the  cuticle.  The  osseous  structure  of  die  mouth 
is  formed  by  the  superior  maxillary,  the  palate,  and  the  inferior  maxillary 
bones,  togetiier  with  the  teeth.(t)  The  tongue,  like  other  acutely  sensi- 
tive organs,  is  plentifully  provided  with  nervous  filaments  and  with  blood 
Vessels,  and  it  has  a  peculiar  papillary  structure,  which  it  may  be  pre- 
sumed is  adapted  for  receiving  the  impressions  of  sapid  bodies.  As  regards 
its  nerves,  those  that  are  destmed  to  receive  the  impressions  of  taste^  are 
derived  from  the  fifth  pair  of  nerves;  those  for  the  general  purposes  of 
the  nervous  influence,  namely,  motion  and  common  sensation,  proceed 
from  the  ei^th  and  ninth  pair  of  nerves.(A;)  The  state  of  the  tongue  is 
{requently  mfluenced  by  tne  stomach,  and  by  its  appearance  it  may  be 
ascertained  whether  the  stomach  is  disorderea.(/) 

The  tongue  is  subject  to  ulcers  of  a  simple  or  malignant  nature.    It  Diseaaes 
may  be  partially  amputated,  and  yet  speech,  mastication,  and  deglutition  "^^d  inja- 
continue  in  some  degree,  although  necessarily  impaired.(m)     It  may  also  "^  ^^ 
be  injursd  and  become  swollen  by  stings,  as  by  tnat  of  a  wasp  in  eating  ^^i»^^ 
fruit,  or  by  the  undue  use  of  mercury,  so  as  to  render  broncnotomy  ne-> 
cessary  aner  an  ineffectual  attempt  to  aid  respiration  by  the  introduction 
of  a  catheter,  already  alluded  to,  and  the  practicability  of  which,  we  have 
seen,  has  been  questioned  by  eminent  atttnority.(n) 

(d)  3  Boat  134,  and  referencea.  (t)  1  Homer,  Anat  503* 

(e)  When  and  how  to  be  effected,  and  (k)  3  Boat  134?  aa  to  the  nervea,  aee^ 
of  the  Frenum  Lingus  in  general,  aee  farther,  4  Good,  201,  in  note. 
Cacjg^^^Dewees,  Tieatiae  on  Dia.  of  ^^  3  j^^^  ^ 

(/)  El.  Blum.  315, 316|  and  aee  poat,  ^  (»»)  C«>P-  Diet  tit  Tongue,  and  tit. 

181,  Deglutition.  Sanula;  EL  Blum.;  1  Ciood,  370  to 373. 

S)  1  Good,  370.  (n)  Ante,  93,  note  (m/)  Coop.  Diet. 

,  )  3  Boat  134«  1  DoogL  92»  93.  tit  Bronchotomy. 


176  FUNCTION  OF 

CHAP.  VL       At  the  top  of  the  mouth,  and  also  behind,  are  the  palate  bone8.((i) 

StcT.  n.    The  top  of  the  mouth  anteriorly  constitutes  the  hard  pala^e•     The  velttm 

MAtncA-  pendulum  palaii,  or  the  soft  palate,  is  the  vascular  and  fleshy  substance, 

'"°^'      which,  httiiging  from  the  bones  «>f  the  palate,  forms  a  partial  and  movea- 

Palate         ble  curtain  between,  and  divides  the  mouth  from  tne  pharyOx.     The 

bonefl,ve-    arc/iea  of  the  palate  or  fauces  descend  on  each  side  from  the  velum  pa- 

himpendu-  jj^^j^    There  are  two  on  each  side,  so  that  the  isthmus  of  the  fauces  re- 

lum  ^1^^*  sembles  the  double  arched  gateway  of  a  citadel,  or  the  arched  roof  of  a 

kte^fiu^'   cathedral,  with  the  uvula,  ^aid  to  have  been  so  called  from  its  supposed 

ce%  uvula,   resemblance  to  a  grape,  or  a  bunch  or  cluster  of  grapes,)  hanging  as  from 

the  central  union  of  four  semicircular  arches. (jd)     Behind  the  soft  palate 

is  the  opening  of  the  nostrils  backward  into  the  throat.    The  anterior 

arch  is  also  called  the  isthmus  of  the  fauces,  as  it  marks  the  narrowed 

interval  between  the  mouth  and  the  pharynx.(9) 

Ufula.  The  Uvula  is  the  round,  soft,  spongeous  body,  suspended  from  the 

Ealate  near  the  foramina  of  the  nostrils  over  the  glottis.  Its  use  seems 
ut  little  known,  though  it  is  considered  as  more  sensible  in  tasting  even 
than  the  soft  palate,  and  is  also  a  guard  over  the  fauces,  or  soft  palate, 
and  by  its  sensibility  in  a  great  degree  governs  the  operations  ot  these 
parts,  and  is  also  part  of  the  organ  of  voice,  (r) 

The  use  of  the  velum  pendtuum  pakUi  is,  that  in  swallowing  it  may 
draw  up  like  a  valve  to  exclude  the  posterior  opening  of  the  nostrils  into 
the  throat;  and  there  being  at  the  same  time  an*  action-  of  the  arches  of 
the  palate,  the  whole  is  brought  into  a  funnel-like  shape,  directing  the 
morsel  into  the  pharynx  and  gullet.(<)  In  vomiting  and  sneezing,  the 
valvular  action  of  the  velum  is  not  so  accurate.  The  velum  is  also  a 
part  of  the  organs  of  voice.(/)  It  is  said  also  that  the  tremulous  motion 
of  the  uvula  with  the  mouth  open  m  sleep  occasions  snoring,  (ti) 

The  Ton-       Between  the  arches  of  the  soft  palate  on  each  side,  and  consequently 
•Us*  at  the  back  of  the  mouth,  lie  the  tonsils,  or  amygdalm,  which  are  large 

oval  mucous  glands,  full  of  large  cells  like  lacunse,  which  communicate, 
and  the  mouths  of  the  ducts  open  into  them.  The  use  of  the  tonsils  is 
evidently  to  lubricate  the  passage  of  the  throat,  and  to  facilitate,  the  swal- 
lowing of  the  morsel,  (x) 

From  the  naturally  loose  texture  of  the  tonsils,  and  from  their  being  a 
vascular  and  secretmg  body,  exposed  to  the  immediate  vfcissitudes  of 
weather,  they  are  often  the  seat  of  inflammation,  which  may  extend  to  the 
soft  palate.  This  inflammation  in  its  mild  form  is  very  common;  when 
more  acute,  it  terminates  in  abscess  of  a  very  painful  kind,  and  from  which 
large  quantities  of  matter  escape  by  puncture.    This  is  called  quinsy. (y) 

Saliviiy  or     The  sources  of  the  saliva  are  very  numerous;  the  parotid  glands,  or  su- 

aalival        perior  maxillary  glands,  and  the  soda  parotidis^  the  inferior  maxillary  or 

K^*°ds.       submaxillary  glands;  the  sublingual  glandsf  and  (according  to  the  opinion 

.of  many)  the  ^glandular  follicles  of  the  root  of  the  tongue:  the  palates, 

and  even  the  iuccalef  and  kAiales^  or  glan4s  of  ^he  chqeks  aod.UpSf  iune 

also  to  be  enumerated  as' sources  of  saHva.(2:}  But  the  parotid,  submaxil- 

(o)  1  Horn.  Awit.  l46.       '    •   '  '  (4)  ^ee  post,  181,  Deglutition. 

(p)  3  Bell,  200f  1  Homer,  Anat  534.  ^      {t)  3  BeU  201;  Quain,  El  135, 136,448. 

The  Latin  word  tfco  not  only  denotes  a  (u)  Ante,  117,  Respiration;  El.  Blum. 

grape,  but  a  cluster  or  bunch,  and  is  some-  143. 

times  used  as  the  name  of  a  disease  of  the  {x)  Coop.  Diet   tit.  Tonsils;  3  Bell, 

uvula.  201,  202;  1  Homer,  Anat.  536. 

{q)  Ibid.;  1  Dungl.  Phy.  419.  (y)  3  Bell,  202;  2  Good,  302  to  307; 

(r)  El.  Blum.  316;  its  uses,  3  Bell,  200,  Coop.  Diet.  tit.  Tonsils,  where  the  reme- 

214;  1  Good.  77,  78;  Coop.  Diet  tit  Uvu-  dies  and  operations  are  stated;  and  see  tit 

la;  where  see  also  as  to  its  diseases  and  re-  Phaiyngotomus;  2  Gib.  Surg.  230  to  235» 

inedies.  (z)  3  BeU»  197, 198. 
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lary  and  subliDgual  glands  are  conudered  ihe  pi'ioci|Nd.(2)    They  diflfer  chap,  vi. 
in  size  and  situation;  they  are  of  a  pale  ash  colour,  not  unlike  the  cinert-    Sect.  IL 
tious  substance  of  the  brain,  and  are  composed  of  minute  .granules  ag^re-  Masticv 
gated  into  lobules  and  lobes,  and  they  secrete  the  salivary Jii4d,w\M\  is  .  T^^^'  . 
conveyed  into  the  mouth  by  ducts  that  arise  by  various  roots  from  the 
granular  structure  of  each  gland.     The  parotid  gland  is  so  called  from  ifjs 
position  with  regard  to  the  ear,  and  is  the  largest  of  the  last  three.    The 
attbmaxiUary  gland  lies  beneath  the  basis  of  the  jaw.     The  sublingual 
gland,  as  its  name  imports,  lies  beneath  the  tongue,  immediately  under- 
neath the  mucous  membraue.(a) 

The  salivary  glands,  from  the  rapidity  of  their  secretion,  are  little  lia-  Diseases  of 
ble  to  disease.  (6)    The  parotid  is  enlarged  by  inflammation  in  the  di^-  mlivary 
ease  called  mumpSj  but  the  general  enlargement  about  them  is  referable  sj^^ds* 
to  some  contiguous  glands.(6)  ^mp^ 

During  mastication,  (which  is  performed  principally  by  ihe  lower  jaw  Ofthe 
and  teeth,  with  the  assistance  of  the  tongue  in  placing  the  food  in  a  proper  Saliva* 
situation/)  there  occurs  a  Sow  o( salivate)  This  flows  from  tbe  glands  we 
•have  just  considered. (</)  According  to  some  authors  saliva  is  composed 
of  water,  a  peculiar  animal  matter,  mucus,  alkaline  muriates,  lactate  of 
soda,  animal  matter,  and  pure  soda;  from  being  cou^taatly  applied  to 
tbe  tongue,  it  is  insipid,  although  it  contains  some  microcosmic  salt,  as 
'Well  as  muriatic,  and  invariably  a  small  portion  of  oxalic  acid.  It  is  an- 
tiseptic, and  very  re8olvent.(e)  According  to  the  recent  joint  experiments 
and  obfier^vations  on  digestion  made  by  the  Heidelberg  professors,  Tiede- 
mann  and  Gmelin,  **  the  solid  /contents  of  saliva  vary  from  one  to  twenty - 
five  per  cent.;"  there  are  three  proximate  animal  principles  which  are  es- 
sential, namely,  proper  salivary  matter,  mucus,  and  osmazome;  to  which, 
in  some  cases«  is  Added  a  little  albumen  and  a  little  fatty  matter  contain- 
ing.phosphorus.  The  salts  are  numerous,  and  no  less  than  nine;  six  so- 
.Isble  in  water,  and  three  insoluble.  The  soluble  i»alts  are  an  alkaline 
acetate,  carbonate,  phosphate,  sulphate,  muriate,  and  sulphocyanate;  it  is 
to  the  second  of  these  that  the  saliva  owes  its  alkaline  properties,  and 
which  had  been  generally  ascribed  to  the  presence  of  an  unconibined  al- 
kali. These  authors  announce  tlie  curious  circumstance  that  the  al- 
kali which  exists  in  these  various  salts  is  in  man  almost  solely  potashi 
while  in  the  dog  and  sheep  it  is  soda  with  very  little  potash.  The  sulphur 
cyanic  acid  is  most  abundant  in  the  hunaan  saliva.  Tbe  insoluble  salts 
and  the  phosphate  of  lime,  tlie  carbonate  of  lime,  and  magnesia  in  very  mi* 
note  qaantity.(/)  A  comparative  view  is  afterwards  given  by  the  same 
anthors  of  saliva  and  pancreatic  iuice,  which  will  be  presently  stated.(^) 

The  effect  of  the  saliva  upon  the  aliment  is  conceived  by  some  autliors 
io  be  partly  mechanical  ;and  partly  chemical;  4t  softens  some  of  the  sub- 
stances, and  breaks  down  their  texture,, whilst  others  are  completely  dis- 
solved by  it,  and  they  think  that  this  process  is  promoted  by  the  alkaline 
.salts  which  the  saliva  contains*  But  Dr.  Bostock  says  he'cannot  admit 
the  justice  of  the  suggestion,  that  the  sulphocyanate  of  potash  may  con- 
•tribute  in  the  manner  they  &uggest(A)    The  rival  physiologists  of  the 


(z)  2  Dungl  Phy.222;  El.  Blum.  314;        (c)  1  Dungl.  Phy.  471. 
Coop.  Diet  tit.  Parotid  Duct*  1  Homei^        (^  Ante,  176.  . 

^"fH?^  ^Jf\i  1       •  *•      ^  nil  lor        (0  2  Dungl.  Phy.  222;  1  Good,  IQ. 

^^cl^^J^^^'^^'^^S^^'KSir}^        (/)  RechlrchesExperimcnStes^irU 

to  199;  1  Homer.  Anat  5o7  to  540i  Coop,  j,- V^       ^miuites  p!ir  Jouidan,  vol  I 

Diet  tit  Parotid  Duct  23,24;  3  BosL  330  to  338. 

(4)  As  to  diseases  of  salivary  glands,  sec        »      ' 
Coop.  Diet  tit.  Parotid  Duct;  and  tit        C?)  P«»*»  a™*  ^  Bast  333. 
Xumourj Dewees, Prac.  Phy. 422.    .  (A)  3Bost. 336. 


If  8  FUNCTION  OF 

CHAP,  vt  game  period,  MM.  Lenret  and  Lassai^e,  contrary  to  Or.  Bottock'» 
8«rr.  n.  opinion,  insist  that  the  chemical  properties  of  saliva  are  essentially  the 
Xarioa.   g^^g  i^  jU  animals,  (i) 

"***•  All  physiologists  appear  to  agree  that  saliva  greatly  assists  in  lubri- 
cating the  aliment  preparatory  to  deglutition,  as  liringing  si^id  bodie» 
nnder  the  influence  of  the  organ  of  taste,  and  as  softening  tne  food  for 
digestion,  and  that  its  animal  principles  serve  to  assimilate  onazotised 
aliment  (k) 

The  Quantity  of  the  secretion  of  saliva  varies  considerably;  it  is  said  it 
usually  IS  equal  to  a  pound  weight  in  twelve  hours,  and  is  increased  by 
stimuli  and  mechanical  pressure.  The  former,  when  acrid  substances  are 
taken  into  the  month,  which  are  thus  properly  diluted,  orwhen  stimulated 
by  the  imagination,  as  when  the  mouth  waters  during  the  desire  for  food. 
The  latter  cause  is  greatly  favoured  by  the  situation  of  the  parotids  at  the 
articulation  of  the  jaws,  and  occurs  when  we  chew  hard  substances,  which 
thus  become  softened. (/)  Under  the  influence  of  the  irritating  passions, 
and  especially  of  violent  rage,  the  saliva  assumes  a  frothy  appearance,(m) 
for  the  nervous  influence  materially  alects  most  of  the  secretions,  and  it 
is  well  known  that  the  idea  of  savory  food  materially  increases  the  flow 
ofsaliva.(n) 

When  the  saliva  is  secreted  in  a  healthy  proportion,  and  the  various 
muscles  of  the  mouth  perform  their  proper  ofiice,  saliva  is  not  diachai^ged 
from  the  mouth,  unless  voluntarily,  (which  as  a  habit  is  to  be  repressed,) 
but  passes  readily  from  the  fauces  into  the  iesophagus.(o)  The  secretion 
of  saliva  may  become  morbidly  profuse  as  in  ptyalism,  which  is  an  in- 
voluntary flow  of  saliva  from  the  mouth,  and  constitutes  8alivation.(p) 

The  Fha-  The  Pharynx,  from  the  Greek  f  «f  tfyi  Latin  Fauces^  the  throat,(9)  is  si- 
17ml.  tuate  above  and  behind  the  larynx.(f)  It  is  a  musculo  membranous  tube, 
extending  from  the  centre  of  the  base  of  the  skull  to  the  oesophagus,  with 
which  it  u  continuous,  gradually  diminishing  in  the  form  of  a  funnel.. 
It  lies  behind  the  nasal  fossae,  the  soft  palate,  the  isthmus  of  the  fauces, 
and  the  larynx,  which  opens  into  it  in  front  of  the  vertebral  column  and 
between  the  great  vessels  of  the  neck.  The  posterior  and  lateral  parta 
of  the  pharynx  are  loosely  connected  to  the  adjacent  structures  by  cellu- 
lar tissue,  but  anteriorly  it  presents  the  several  apertures  that  lead  into 
the  nose,  mouth,  and  larynx.  Its  structure  is  made  up,  externally,  of  mus- 
cular fibres,  disposed  in  a  very  peciiliar  way,  being  formed  into  three  lamel- 
Is  on  each  side,  partially  overlapping  one  another^  and,  internally,  of  mu- 
cous membrane  prolonged  from  the  mouth  and  nares.  These  layers  of  mus- 
cle are  called  the  constrictors  of  the  pharynx.  The  pharynx  also  has  its 
proper  arteries,  veins,  and  nerves,  {t)  In  eating,  as  a  preparatory  measure 
to  swallowing,  the  pharynx  is  drawn  up,  and  also  the  os  hyoides;  and  asa 
means  of  security,  the  larynx  at  the  same  moment  is  made  to  ascend  so  as 
to  be  brought  under  cover  of  the  epiglottis,  which  prevents  the  food  from 
escaping  into  the  wrongpassage,  namely,  the  trachea.(ti)  The  pharynx  also 
exerts  an  important  influence  in  the  modulation  of  the  voice  in  the  pro- 
duction of  its  higher  tones,  (ar)    The  diameter  of  the  smaller  part  of  the 


ii 


[%)  3  Best  338.     •  (p)  1  Good,  70  to  77. 

[k)  1  Good,  lOf  3  Host  335.  (^}  1  Homer,  Anat.  540  to  543;  Coop. 

(l)  EL  Blum.  315t  1  Good,  70t  1  Dongl.  Diet,  tit  Phaiyngotomy. 

Phy.  470.  (•)  Ibid. 

(m)  1  Good,  69.  (Q  Ibid;  where  see  a  full  descriptioii, 

(fi)  Jackson,  Prin.  Med.  339.     The  and  see  3  Bell^  369. 

flow  of  nliva  in  the  mouth  of  a  hunpy  (u^  1  Dungl.  Phy.  473;  Walker's  Diet 

dog  in  immediate  expectation  of  receiving  tit  Phaiynx,  supposes  this  to  be  behw  the 

Ibod  belbie  him,  eatabliabes  this-pontion.  boynz;  Broua.  Phy.  333;  1  Good,  77^  78. 

(0)  1  Good»  69,  («)  8ee  1  Dungl.  Pby.363,  he 
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pharjDX  U  rather  more  than  that  of  a  jMtoltJ^x)  Inflamraatioa  of  the  ton-  chap*  vl 
8i]8»  or  soft  palate,  already  describedf  when  severe,  frequently  extends  to  Sxct.  IL 
the  pharynx.(v)  Mastica- 


The  OSsophami  (from  the  Greek  ••»  to  carrr*  and  ^«Ai»,  I  eat,  or  the  CBsopha- 
passage  for  food,  and  valgarlj  called  the  gulut,  and  hence  tlie  act  of  gui. 
swallowing  at  one  swallow,  perceptible  in  dogs,  is  termed  ^ulping,^  is  a 
musculo  membranau8  tube,  generally  about  an  inch  in  diameter  in  its 
most  extended  state, (z)  and  proceeding  from  the  lower  end  of  the  pha- 
rynx, which  is  considered  its  superior  termination,  into  the  stomach.    It 
commences  opposite  the  cricoid  cartilaee,  and  descends  behind  the  tra- 
chea, deviating  however  a  little  to  the  left  side;  at  the  lower  part  of  the 
neck,  in  the  thorax,  it  rests  on  the  vertebral  column,  inclining  at  first  to- 
wards the  middle  line,  but  as  it  descends  it  will  be  observed  gradually  to 
incline  forwards  so  as  to  reach  the  oesophageal  opening  in  the  diaphragm, 
whilst  in  the  neck,  the  trachea  and  the  left  recurrent  nerve  lie  in  front 
of  it,  and  the  cervical  vessels  on  each  side.     In  the  middle  of  the  thorax 
it  is  close  to  the  right  side  of  and  a  little  anterior  to  the  aorta,  and  there 
becomes  invested  by  the  plexus  formed  by  the  vagus  nerves;  lower  down 
it  passes  over  the  aorta.     The  tube  is  lined  by  mucous  membrane,  which 
is  invested  by  a  muscular  tunic,  composed  of  longitudinal  and  circular 
fibres. {a)   Although  it  is  termed  a  cylindrical  tube,  and  may  be  so  when 
dissected  and  inflated,  yet  during  life  it  lies  collapsed,  with  its  inner  sur- 
faces in  close  contact,  and  it  transmits  the  morsel  only  by  the  continued 
succession  of  the  contraction  of  its  fleshy  coat  (6)    It  has  only  two  pro- 
per coats,  its  muscular  or  external,  and  its  internal  coat;  the  former 
greatly  surpasses  in  strength  and  in  the  coarseness  of  its  fibres,  any  part 
of  the  whole  tract  of  the  intestinal  canal,  the  latter  or  inner  coat  is  soft 
and  glandular;  villi  (or  like  the  pile  of  velvet)  (c)  are  described  as  being 
distinguishable  on  its  surface,  and  it  is  invested  with  a  very  delicate  cu- 
ticle, which  dulls  the  acute  sensibilitjr  and  prevents  pain  in  swallowing, 
and  in  every  respect  resembles  the  lining  membrane  of  the  mouth.    This 
inner  coat  has  an  exhaling  surface  like  the  rest  of  the  body,  with  particular 
glands  to  secrete  and  pour  out  that  mucus  which  lubricates  the  passase 
for  the  blood.     This  coat  is  capable  of  a  great  degree  of  distention,  (a) 
The  external  tunic  of  the  oesophagus  is  muscular,  and  the  muscular  fibres 
are  both  tran verse  and  longitudinal;  when  the  oesophagus  has  entered 
the  thorax  it  descends  behind  the  bifurcation  of  the  trachea  into  the  bron- 
chi and  the  arch  of  the  aorta;  when  it  descends  further  upon  the  dorsal 
vertebrae  it  lies  on  the  right  side  of  the  aorta,  and  as  it  passes  further 
down  it  gets  gradually  more  in  front  of  the  aorta;  it  then  perforates  the 
diaphragm  and  expands  into  the  upper  orifice  of  the  stonmch,  called  the 
superior  or  cardiac  orifice,  which  being  below  the  diaphragm  will  be  de- 
scribed in  the  next  division. (e) 

(a)  See  initance  of  9  piitolet  wrapped  Coop.  tit.  Bronehotomy.   A  pistole  is  less 

up  in  cloth  nearly  occasioiung  death  in  a  than  an  inch  in  diameter,  value  17  shiU 

lad  of  fourteen  yean  old.  Coop.  Diet,  tit  lings.      Nineteen  large  clasped  kni?^ 

Bronehotomy.  swallowed  at  diiTerent  times,  have  been 

{y)  Ante,  176\  and  see  3  Good,  303  to  found  in  the  stomach,  showing  the  capsp 

307;  Coop.  Diet  977,  ham  which  it  may  city  of  the  oesophagus  to  past  a  subalanoe 

be  collected  that  this  organ  is  subject  to  of  that  length  and  thickness,  £1.  Blum, 

one  of  the  four  descriptions  of  sore  throat  106. 
called  the  jsAor^nigieQiitfuy.  (a)  1  Homer,  Anat  343$  Coop.  Diet 

(a)  1  Horn.  Anat  543.    A  boiled  ches>  CEsophagotomy. 
nut  may  not  pass,  Coop.  Diet;  but  nine        (6)  2  Bell,  368;  1  Dungl.  Phy.  475. 
piitoks,  wrapped  in  a  piece  of  doth,  af-        (cj  1  Dungl.  Phy.  421. 
ter  stieldng  some  time  in  the  narrow  part        (d)  3  Bell,  269, 370;  see  El.  Blum.  316, 

of  tlie  phafynz,  were  forced  down  by  a  317;  1  Homer,  Anat.  544. 
probe,  and  after  some  days  evacuated,        (e)  Id.  543;  3  Bell,  270, 271. 
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CHAP.  VI.       The  fluids  oozing  from  tlie  oesophagus  are  very  ilistinct  from  those  of 
Sect.  1L   the  stomach,  and  have  probably  no  digestive  property.(c) 
MisTicA-       The  propulsion  of  the  food  from  the  fauces  into  the  stomach,  commences, 
'"**'^'       (as  we  nave  seen)  (/)  in  the  action  of  the  circular  fibres  of  the  pharyns^ 
which  contract  in  succession  and  in  a  downward  direction,  and  as  this 
direction  is  continued  to  the  muscular  fibres  of  the  oesophagus,  the  swal- 
lowed morsel  is  carried  forward  into  the  stomach  by  a  progressive  or  pe- 
ristaltic action,  (g-) 
Biseaaes  of     The  Oesophagus  is  subject  to  stricture  from  a  spasmodic  or  permanent 
the  otflo-     Contraction  of  the  oe^^ophagus,  or  atovy  from  debility  of  the  muscles  of 
phagus       deglutition.     It  is  liable  to  the  sensation  in  nervous  persons  of  a  seeming 
ball  ascending  into  the  oesophagus  and  producing  a  sense  of  strangula- 
tion.(/i)   These,  with  their  surgical  and  medical  treatment,  will  hereafter 
be  considered. (A)     In  the  first  case  the  joint  object  of  enlarging  the  dia- 
ineter  of  the  oesophagus  by  a  gradual  pressure,  and  of  conveying  any' 
quantity  of  liquid  food  that  may  be  desirable,  may  be  effected  by  passing 
an  elastic  gum  tube,  a  quarter  of  an  inch  rn  diameter  and  two  feet  and  a' 
half  in  length.^t) 

Foreign  Dodies  not  unfrequently  lodge  in  some  part  of  the  oesophagus, 
as  at  the  lower  part  of  the  pharynx,  or  just  above  the  diaphragm,  but 
seldom  in  the  intervening  portions  of  that  canal.  These  should,  if  possi- 
ble, be  extracted  un wards  by  a  urethra  forceps,  or  other  instrument, 
l^ut  if  not  of  a  hurtful  kind  may  be  pushed  down  into  the  stomach  by  a 
probang,  and  if  neither  can  be  effected,  then  irritation  must  be  avoided, 
and  if  respiration  or  obstruction  of  nourishment  be  endangered,  oesopha- 
gotomy  may  be  performed. (A:) 

This  organ  also  may  be  ruptured  m  two  ways,  viz.  across,  by  the  tearing 
of  the  longitudinal  nbres,  and  longitudinally  by  the  separation  of  such 
fibres,(/)  and  which  may  occur  from  the  action  of  vomiting,  (m)  The  oeso- 
phagus may  also  be  wounded,  but  it  is  so  deeply  situated,  lying  so  close 
to  the  bodies  of  the  vertebrae  and  behind  the  trachea,  that  it  is  hot  often 
concerned  in  any  incised  wounds  which  do  not  immediately  and  previously 
prove  fatal  in  consequence  of  the  division  of  other  important  parts,  such 
as  blood  vessels,  and  consequent  hemorrhage.  But  stabs  and  gun-shot 
wounds  may  obviously  sometimes  injure  this  organ,  and  even  so  as  not  to 
endanger  lite,  and  in  that  case  food  may  be  administered  by  an  elastic 
gum  catheter  passed  through  one  of  the  nostrils  as  before  suggested. (n) 

Having  thus  endeavoured  to  describe  the  several  organs  and  parts  of 
tlie  alimentary  canal  above  the  diaphragm,  we  will  now  concisely  de- 
scribe their  functions  of  mastication,  deglutition,  and  swallowing.  The 
8ut)ject  of  food,  whether  solid  or  liquid,  will  be  discussed  when  we  pre- 
sently speak  of  the  stomach,  and  also  when  we  examine  the  regimen  to 
be  observed  for  the  due  continuance  of  health. 

The  process  of  Mastication  or  Chewing,  sometimes  termed  Tritura- 
tion or  pulverizing  the  food  betweeff  the  teeth,  is  exceedingly  essential 
in  relation  to  health,  and  in  that  respect  not  sufficiently  observed;  for  the 
ultimate  facility  of  digestion  in  the  stomach  greatly  depends  on  the  state 
and  sufficiency  of  the  mastication  in  the  moutlr,  especially  when  the  di- 
gestive power  of  the  stomach  is  weak.(o)     Hence  the  bad  consequences 


Seamdiy^ 
Of  the 
Fundions 
ofMattiea- 
turn,  Dt' 
gjutition, 
and  Swal- 
kwing. 

1.  Of  Mas- 
tication  or 
.chewing. 


(«)  3  Bell,  Sri. 

(/)  Ante,  178,  Pharynx. 

(g)  1  Good,  78;  1  Dungl.  Phy.  475. 

(h)  1  Good,  77  to  88;  Coop,  Diet.  tit. 
UElsophrigus  Stricture. 

(i)  1  Good,  85. 

^k)  Coop.  Diet.  tits.  CEsophagua,  Oe^so- 


phag^toroy,  Bronchotomy,  and  Probang/ 
2  Gibson,  Surg.  342  to  244. 

(/)  3  Bell,  269,  in  notea. 

(m)  3  Par.  &  Fonb.  63. 

(n)  Post,  182;  see  Coop.  Diet,  tits. 
Throat,  and  CEsophagotomy;  1  Gibson^ 
Surg.  133. 

(o)  El.  Blum.  322;  3  Bell,  290. 
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that  may  arise  either  from  hurried  mastication  and  swallowingt  or  from  chap,  vl 
eating  indigestible  food.(p)  if  the  teeth  be  lost,  the  ^ums  usually  be-  S'^*  ^ 
trome  in  a  great  degree  hardened  and,  though  imperfectly,  supply  the  **^*"«^- 
place;  but  the  nutriment  should  be  either  fluid  or  cut  in  very  small  par-  ©lowS^ 
tides,  so  as  to  be  rendered  readily  digestible  in  the  stomach.  The  Saliva     T,ojr. 

just  described,  is  mixed  with  the  muctu  of  the  labial  and  buccal  glands, 

and  of  the  tongue,  as  well  as  the  moisture  which  transudes  from  the  soft 
parts  of  the  mouth.  The  mixture  of  these  fluids  with  any  substance 
which  is  chewed,  renders  it  not  only  a  pultaceous  and  easily  swallowed 
bolus,  but  likewise  prepares  it  for  further  digestion,  as  well  as  for  asst* 
inilation  with  blood,  and  consequent  nourishment.(9) 

It  has  been  generally  considered  that  the  mechanism  of  Deglutition  is  %  Degluti- 
▼err  complicated.  It  is  performed  by  a  peculiar  operation,  vulgarly  when  tion,  and 
rapidly  performed,  called  gulping,  in  which  externally  the  projection  the  opera- 
termed  the  pomum  adami  is  seen  to  move.(a)     It  requires  the  concur-  **®".^^ 
rence  of  many  agents  from  the  mouth,  where  it  begins,  to  the  stomach,  ^^^^^ 
where  the  operation  terminates.    The  following  description  of  the  ope-     '^ 
ration  from  the  pen  of  one  of  the  most  eminent  anatomists  and  experi- 
enced surgeons,  is  submitted  to  consideration,  as  by  far  the  most  lucid 
and  satisfactory  account  of  this  complicated  operation. 

"Deglutition  is  performed  as  follows :^During  mastication  the  food  is 
mixed  with  the  saliva,  and  its  escape  backwards  is  prevented  by  the 
Constrictores  Isthmi  faucium.  When  masticated,  it  is  placed  by  the 
conjoined  action  of  the  buccinators  or  muscles  of  the  cheek  and  the  tongue 
on  the  dorsum  of  the  latter.  The  soft  palate  then  performs  a  new  ofiice, 
namely,  that  o(avalv^,  preventing  the  escape  of  the  food  upwards  towards 
(he  nose.  This  it  accomplishes  by  its  being  drawn  horizontally,  back- 
wards, to  reach  the  back  of  the  pharynx,  the  muscles  of  which  contract 
to  meet  it.  The  posterior  openings  of  the  nose  and  the  Eustachian  tubes 
are  then  above  it,  as  it  forms  a  roof  to  the  pharynx.  The  apex  of  the 
tongue  is  now  placed  against  the  roof  of  the  mouth,  and  becomes  the  fixed 
point  for  the  muscles  of  the  organ  to  act  upon.  The  base  of  the  tongue 
with  the  OS  hyoides,  and  conseouently  the  larynx,  are  raised  by  the  mus- 
cles passing  between  them  ancl  the  lower  jaw,  and  the  tongue,  which  is 
a  soft  moveable  floor  to  the  mouth,  is  raised  and  pressed  upwards  into  the 
mouth,  and  by  that  action,  the  glottis  or  opening  of  the  larynx  is  pressed 
under  the  cartilaginous  trap-door  or  epiglottis,  which  falls  upon  it,  and  the 
food  is  forced  backward  over  the  epiglottis  by  the  pressure  of  the  tongue 
against  the  roof  of  the  mouth.  The  constrictors  of  the  pharynx  are 
drawn  forwards  to  receive  it,  and  they  propel  it  into  the  oesophagus." 

Food,  at  least  that  of  a  more  solid  nature,  can  only  be  received  into 
the  stomach  by  the  act  of  deglutition,  and  which  cannot  be  performed 
without  the  intervention  of  the  nervous  system.^f)  But  when  in  a  more 
fluid  State,  food  may  be  introduced  by  means  ot  an  elastic  catheter  and 
swallowed  into  the  stomach  without  deglutition.  Drs.  Good  and  Bostock 
observe,  that  there  is  perhaps  no  part  of  the  human  frame  which  exhibits 
a  more  beautiful  specimen  of  mechanism  than  the  organs  that  are  thus 
concerned  in  the  operation  of  deglutition.(u) 

Though  the  natural  passage  for  food  is  through  the  mouth,  and  thence  3.  of  admi- 
into  the  oesophagus,  yet  in  case  these  have  been  injured,  prepared  fluid  nbtering' 
nourishment  and  medicines  may  be  introduced  into  the  stomach  through  nutriment 


(p)  El.  Blum.  325,  and  post  as  to  the  tit.  Deglutition  $  1  Dungl.  Pliy.  472  to 

drcumstances  essential  for  the  continu-  476. 
ance  of  Health.  (»)  EI.  Blum.  315;  1  Good,  77,78;  2 

(q)  El.  Blum.  315;  1  Dungl  Phy.  472.  Bost.  346,  note;  Brous.  Phy.  322,  323. 

(r)  As  to  deglutition  in  general,  and        (/)  1  Brous.  323. 
Us  defecU  and  diseases,  see  Copl.  Diet.         (ti)  1  Good,  77,  78j  2  Bost.  346,  notp. 
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CHAP.  VL  a  fleiible  elastic  g;uin  catheter  paaaed  throngh  one  of  the  nostriU  down 
SacT.  IL   the  a9ophagU8;{i)  or  the  same  operation  may  be  nerformed  in  case  of  a 
MAmeA^  locked  jaw,  by  removing  one  or  two  of  the  teeth.(ti)  In  cases  of  diseases 
DsHuovu  ^^  wounds  of  the  pharynx,  oesophagus,  larynx,  or  trachea,  the  former 
„oy^  *  maj  become  necessary,  in  order  to  avoid  the  disturbance  of  the  in&am- 
— J — ^  mation  or  wound,  which  the  convulsive  elevation  and  depression  of  the 
and  medi-  larynx  and  trachea  would  naturally  occasion.(a?)    Some  degree  of  nou- 
^1^^      rishment  may  also  be  administered  by  injection  up  the  rectum.(:c)    In 
the  nortril,  tetanus  or  lock-jaw,  the  power  of  deglutition  mav  be  so  totally  suspended 
iectum,&c.  ss  to  prevent  the  useful  introduction  of  aliment  through  the  mooth.(y)  In 
that  and  other  cases  the  injection  of  nourishing  liquids  in  the  shape  of 
clysters  administered  up  the  rectum,  may,  b^  the  small  powers  of  ab- 
sorption in  that  orsan^  assist  in  protracting  existence  for  a  time«(z)    To 
which  may  be  added  the  process  of  immersion  in  noarisUng  liquids, 
which,  by  absorption  through  the  skin,  may  also  a88bt«(a) 


Sect.  Ill — Organs  of  Digestion,  &c.,  below  the  Diaphragm,  and 

DlGESTI0N.(6) 

9.  Of  Hunger  and  Thirsty  Food  and 

Drink,  &c. 
10.  The  snudl  Intestines. 


1.  The  Abdomen  and  parts  in  general. 

2.  The  Peritonzum. 

3.  Organs  of  Abdomen  and  Digestion  in 

genenl. 

4.  The  Stomach. 

5.  The  Gastric  Juice. 

6.  Digestion  in  Stomach  in  generaL 

7.  The  Chyme. 

SicT  m.    8.  Irregularities  and   Diseases   of   Sto- 
Diftsanov.         mach. 


11.  The  Chyle. 

12.  The  laige  Intestines. 

13.  The  sotid  Yiseers,  I  e.  Liver,   GsU 

Bladder,   Bil<^    Spleen»  Pancreas 
and  pancreatic  Juice. 

14.  The  other  parts  of  the  Abdomen, 

and  inddents. 


don^^A^     Of  the  Organs  and  Yisoera  bdow  the  Diaphragm. — ^The  Mdamm 
|^"^2^^^  (vulgarly  belly)  is  that  division  of  the  trunk  which  is  between  the  thorax 
cenmL      ^^^  ^^  pelvis.(c)    It  lies  immediately  under  the  diaphragm,  and  is 
bounded  behind  by  the  spine,  on  the  sides  and  fore  part  by  ine  abdomi- 
nal muscles,  and  below,  it  is  supported  by  the  alae  ilii  and  the  ossa  pubis, 
which  we  have  seen  are  bones  ot  the  pelvis*    It  has  been  usual  to  speak 
of  the  cavity  of  the  abdomen,  but  that  has  l>een  treated  as  an  inaccuracy 
of  language,  because  there  is  in  reality  no  cavity. ((f)    When  medical 
practitioners  speak  of  the  Abdomen^  they  in  strictness  exclude  the  pa- 
rietes  or  surrounding  walls,  and,  consequently,  the  peritonaeum,  and 
also  the  kidneys  ancTall  the  viscera  of  the  pelvi8.(e)   \Ye  will,  however, 
concisely  notice  the  muscles  of  the  abdomen  and  the  peritonaeum,  and 
some  incidents,  before  we  consider  what  are  strictly  the  origans  of  the 
abdomen.    Externally  the  ps^rts,  as  well  of  the  thorax  as  of  the  abdomen 
are,  for  the  purpose  of  better  exploring  or  discovering  the  precise  situa- 
tion and  state  of  disease,  technically  divided  into  regions  (as  already 
noticed;)  but  the  full  consideration  of  which  will  be  more  proper  when 
we  examine,  in  the  sepond  part,  the  modes  of  discovering  the  seat  of  dis- 
order or  injury .(/) 
Mutrlf-  of     The  muscular  surrounding  parietes,  (that  is,  walls,  as  tl)ey  are  techni- 
tbe  abdo-    cally  called,)  of  the  abdomen  or  belly  consist  of  three  lamellae,  made  up 
men,  and    of  fibres  placed  over  each  other.    The  arrangement  of  these  fibres  in  the 
herein  of    greo/erpar/of  their  extent  is  well  calculated  to  support  the  peritonaeum  and 
ruptufcs.      -— ^-— --— -^-— — -^— — — — ^— ^— — -^^— ^— ^— — -^-^— ^-^— — 
(J)  (0  Coop.  Diet.  tit.  Throat f  id.  tit.  Epi-        (z)  2  Bost  396. 

^  gbttiMf  id.  tit.  BrqnehaUmyt  and  tit.  (Eso-        (o)  5  Good,  180{  see  post.  Lymphatics. 

Shagotomy;    1    Good,   85;    £1.   Bhun.         \b)  See  division,  ante,  171. 
18.  (e)  3  Bell,  251;  Amer.  Cyclop.  Piac. 

(ti)  Coop.  Diet  tit  Tetanus.  Med.  tit  Abdomen, 

(x)  Coop.  Diet  tit  ThrwUg  and  (Emh        (t)  Id.  and  Coop.  Diet,  tit  Abdomen. 
phagahmy^  1  Good,  85.  (/)  Ante,  37,  and  Post,  Second  Part, 

(y)  Coop.  Diet,  tit  Tetanus.  (g)  Sec,  in  general,  1  Bell,  312  to  328. 
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tiscera,  and  prevent  their  protrurion.(A)    The  external  set  incline  down-  cfHA^vi. 
wards  and  inwards,  those  subjacent  to  them  run  in  the  opposite  direction,  ®*^*J^ 
whilst  the  internal  ones  take  a  transverse  course,  so  that  the j  afford  to  ""^*^''^^' 
each  other  a  mutual  support*    But  liiis  arrangement  does  not  obtain 
throughout  the  entire  extent  of  these  muscles,  for  in  the  lower  part  of  the 
abdomen  the  fibres  of  the  muscles  are  quite  differently  disposed,  thej  all 
incline  downwards  and  inwards,  and  thus  lose  the  advantage  obtained  b^ 
the  arrangement  above  noticed,  viz.  of  the  transverse  course  of  mu8cles,(i) 
and  from  this  and  other  causes  hernia^  or  rupture,  being  the  protrusion 
of  parts  of  the  intestines,  or  viscera,  of  various  descriptions,  (and  hereafter 
considered,)  arise,  especially  in  persons  who  are  occupied  in  digging,  or  in 
straining,  as  a  sailor  must  do  in  me  workine  great  euns,  and  when  pulline 
at  the  oar,  and  other  pursuits  which  strain  me  muscles  and  peritonseum.m 

The  PerUontevm  (from  the  Greek  wtptrsivif,  to  extend  around  the  ab-  2.  Of  the 
dominal  viscera,)  is  next  to  be  considered.  This  is  the  most  extensive  peritons- 
serous  membrane  in  die  body,  as  it  not  only  lines  the  parietes  (walls)  of  ^""^ 
the  abdomen,  but  is  also  reflected  over  some  of  the  organs  whicn  it  con- 
tains; for  it  forms  several  folds  of  considerable  extent,  (somewhat  as  the 
pleurae  do  over  the  lobes  of  the  lui^,  and  the  resemblance  to  which,  as 
regards  its  diseases,  we  have  already  noticed.)  {k)  This  membrane  has 
b(«n  compared  to  a  shut  sack.(/)  It  is  a  white  nrm  thin  contexture  of 
cellular  substance,  consisting  of  an  expansion  of  dense  cellular  membrane, 
in  which  no  fibre  or  striated  ajqpearance  is  to  be  observed.  By  its  outer 
sorfiu^e  it  adheres  to  the  adipose  membrane  on  the  inade  of  the  abdomi- 
nal muscles,  and  to  the  surface  of  the  several  viscera.  But  it  does  not 
sarround  any  part  of  the  oesophagus,  or  extend  to  the  rectum,  which  does 
not  pass  out  or  its  cavity.(m)  It  has  arteries  as  well  as  veins  and  nerves, 
(n)  Its  use  is  to  serve  as  a  dense  and  outer  coat  to  the  abdominal  visce- 
ra, most  of  which  it  covers,  and  conveys  the  vessels  to  them  as  in  the 
mesentery,  and  having  its  inner  surface  smooth  and  lubricated  by  a  wa- 
tery secretion,  it  allows  the  parts  to  lie  in  contact,  and  at  the  same  time 
affords  in  the  intestinal  canal  a  capacity  of  motion  without  friction.  It  has 
been  considered  that  one  great  use  of  the  peritonaeum  is  to  retain  the  vis- 
cera in  their  place,  for  when  it  is  wounded  they  escape,  and  sometimes 
with  a  sudden  impetus;  but  tiiis,  it  is  said,  is  rather  from  the  tendons  or 
muscles  having  been  cut  which  support  the  peritonaeum,  and  that  the  pe- 
ritonaeum itseff  constitutes  a  very  madequate  support.(o)  The  omenta, 
presently  more  fully  considered,  are  termed  secondary  processes  of  the 
peritonaBum;(/9)  and  the  mesentery  also  is  a  production  or  part  thereof.(9) 

The  peritonssum  is  Kable  to  peculiar  or  local  diseases,  as  inHammation,  Diseases 
called  cmpresma  peritonitis,  and  which,  with  reference  to  the  particular  ^J^  i"ju- 
part  of  the  peritonaeum  affected,  is  called  propria,  or  inflammation  of  the  "^  *°.*^ 
general  range  of  tiie  peritoneum,  or  om^atis,  when  tiie  region  of  tiie  ^^ 
omentum  itself  is  more  particularly  affected,  and  mesenlerica,  where  the  g^d  perito« 
inflammation  is  more  deeply  seated4(r)  We  have  noticed  the  resemblance  n3eiim  in 
of  the  inflammation  of  tne  pleura  of  the  lungs  to  that  of  the  perito-  ^neraL 
lueum.  {s)    Hernia  or  rupture  is  one  of  the  most  common  and  dangerous 

{h)  3   Bell,  359|  and  see  1  Homer,        (n)  3  Bell^  358. 
Anat.  423  to  489,  as  to  tbe  muscles  of  the        (<>)  id.  259,  260?  Amef.  Cyclop.  Prac. 
abdomen  in  general  Med.  tit.  Abdomen. 

Ji^liA^yii^l^^'  ^''^'^'        (p)Id.262,263Ta.totheg«tomen. 

Pi»c.  Med.  ut.  Abdomen.  t~\L \  ^2  r*.^^  t*-^*.  *'*  «■ 

/ 'vTi  -..^  -^^  /*--«».  -n:^  ♦!♦  itm»:«     *'"°  ^^  general,  see  Coop.  Diet  tit.  Her- 

J^^.  ?^ib«^^6      ^^  «^'  2  Horner,  Anat.  12   Amer.  Cyclop. 

^;R»Ante,16  Prac  Med.  tit  Abdomen. 

(A  2  Homer,*  Anat  9$  3  BeU,  255, 276,  («)  3  Bell,  262,  300;  2  Homer,  Ana& 

where  it  ia  fully  described.  33;  2  Wistar,  Anat  116. 

(m)  3  Bell,  257,  258,  in  notes.  261;  2  (r)  2  Good,  345. 

Homer,  Anat  10, 11.  («)  Anter  l<r. 
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ORAP.TL  diseases  of  the  abdominal  mt^des,  causing  the  bowels  to  protnide.(f) 
8bct.  m.  Sometimes  also  acute  rheumatism  attacks  the  periton»um.(u) 
DiftMTioy.      Wounds  of  the  abdomen  are  of  two  descriptions,  either  penetrating  the 
cavity  of  the  belly  itself,  or  only  intersecting  the  skin  and  muscles.  The 
former  are  necessarily  most  dangerous,  but  botli  are  hazardous,  in  conse- 
quence of  the  danger  of  inflammation  thereby  caused,  and  the  risk  of  the 
bowels  protruding.(ar)    It  is  stated  that  a  wound  through  the  belly,  though 
with  a  rapier  or  small  sword,  will  probably  wound  six  turns  of  the  intes- 
tines,ry)  but  there  is  frequently  more  danger  when  withdrawing  the  wea- 
pon oiarawing  some  small  particle  of  dust  into  the  wound  than  from  the 
wound  itself.(2:) 
3.  The  or-      The  oi^ns  contained  below  the  diaphragm  and  in  the  abdomen  and 
gans  in  the  pelvis  are  divisible  into  three  sets,  viz.  tiie  digestive^  the  urinary,  (parts  of 
abdomeQui  the  secernent  organs,  noticed  in  the  eighth  chapter,)  and  part  of  the  gene- 
genezal.      rative.  'Ihe first  class  includes  the  proper  abdominal  organs,  viz.  the  sio- 
machj  the  small  and  great  intestines,  tne  spleen,  the  liver,  and  the  pan' 
creas,  and  also  the  lacteal  vessels  witli  their  glands.    The  second  com- 
prises the  kidneys  and  supra  renal  capsules,  with  the  ureters  and  bladder; 
and  the  third,  the  Spermatic  vessels  and  ducts,  with  the  vesiculae  seminales 
in  the  male,  and  the  uterufT,  ovaries  and  Fallopian  tubes,  and  the  vagina  in 
the  female.(a)  In  other  words,  the  belly,  as  it  is  vulgarly  called,  contains 
the  viscera,  which  term  not  only  includes  the  bowels  or  entrails,  but  also 
all  the  organs  in  that  cavity,  such  as  the  liver,  spleen,  pancreas,  mesente- 
ry, and  omenta,(6)  as  well  those  which  are  for  the  purpose  of  receiving  and 
digesting  the  food  as  the  organs  for  the  secretion  of  the  urine^  namely,  the 
kidneys.    The  generative  organs  will  be  considered  hereafter  in  a  subse- 
quent chapter,  as  attached  to  another  function  than  that  we  are  now  ex- 
amining.   Some  elementary  writers  upon  anatomy  divide  the  abdominal 
viscera  under  two  heads,  as,  Jirst,  the  membranous  viscera^  namely^  the 
stomach,  and  then  the  different  parts  of  the  small  and  great  intestines,  the 

SIl  bladder,  mesentery,  the  mesocolon  and  ligamentous  processes,  and 
e  omenta;  and,  secondly,  what  are  termed  the  solid  viscera^  namely, 
the  liver,  spleen,  and  pancreas.(c)  The  stomach,  intestines,  gall  bladder, 
and  bladder  of  the  urine,  have  muscular  coats,  and  the  power  of  contract- 
ing th^  cavities;  while  the  liver,  spleen,  pancreas,  and  kidneys  have  no 
muscularity  excepting  in  their  vessels  and  excretory  ducts,  a  distinction 
important  to  be  kept  in  Yiew,{d)  But  there  are  otner  distinctions  to  be 
observed. 
The  intes-  I'he  Intestinal  Canal  is  divided  into  three  parts,  namely,  first,  the  sto- 
tinal  canal  mach;  secondly^  the  sma//  intestines;  and,  thirdly,  the  great  intestines. 
in  geneial.  The  small  intestines,  a^n,  are  subdivided  into  the  duodenum,  jejunum 
and  ileum.  The  great  mtestines  are  subdivided  into  the  csecum,  colon, 
and  rectum.  The  stomach  is  the  principal  seat  of  the  digestive  process; 
and  in  the  duodenum  the  chyme  receives  the  addition  ot  the  secretions 
from  the  liver  and  pancreas,  and  is  still  further  changed  in  the  Ions  tract 
of  the  iejunum  and  ileum;  the  nutritious  part  is  absorbed  by  the  lacteal 
and  other  absorbent  vessels  (fully  considered  (e)  in  the  next  chapter;) 

(/)  Coop.  Diet  tit  Hernia.  \y  begging,  as  a  particular  favour,  that 

(u)  2  Good,  454.  tiie  latter  would  be  so  obliging  as  to  wipe 

{x)  See   Coop.    Diet,  tit    Wounds,  thepointof  his  sword  before  he  withdrew 

where  see  treatment.    1  Gib.  Surg.  143.  it,  lest  the  wound  sliould  be  rendered 

(y)  Coop.  Diet.  tit.  Wounds.  more  dangerous. 

(z)  At  the  time  when  duelling  with  (a)  2  Horn.  Anat  6. 

swords  was  so  frequent  in  France  many  (^j  xmer.  Cyclop.  Piac.  Med.  tit  Al> 

instances  of  this  danger  occurred;  and  a  domen. 

well  authenticated  anecdote  is  narrated  ^  v  n  |>^i,  n^  o^,. 

of  a  gcnUeman,  who  had  in  a  rencontre  }^{  , ,  o^L      ' 

been  perforated  and  pinned  to  the  wall  W  ^d.  267. 

hy  his  antagonist^  immediately  very  cool-  (e)  Post* 
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«ad,  finally  I,  in  the  great  intestines.    The  refuse  parts  of  the  aliment  un-  cbap.  yl 
fit  for  nutntion,  becomii^  faeces,  are  carried  slowly  downward,  suffering  a  ^**^'  ^'* 
further  absorption  of  fluid,  and  lodge  in  the  lower  part  of  tiie  colon,  and  "^^'*"^* 
there  are  retained  a  short  time  in  tlie  rectum,  or  last  division  of  the  canal, 
and  are  finaliy  expeUed.(  j^)    From  this  general  view  it  is  apparent  that 
each  division  of  the  intestinal  canal  is  marked  by  some  peculiarity  in  its 
use  or  function,  and  that  we  must  therefore  carefully  examine  their  mi- 
nute structure  as  individual  parts,  at  the  same  time  we  must  not  forget 
the  universal  connexion,  or  the  integrity  of  the  circle  of  actions,  and  me 
economy  as  a  whole.    With  this  precaution,  and  following  the  natural 
course  of  the  food,  which  we  have  traced  below  the  diaphragm,  we  have 
uoMifJirst  to  consider  the  stonmcIu{g) 

The  Stomach  is  that  hollow  capacious  membranous  bag  into  which  the  4.  Theito- 
Ibod  is  delivered  through  the  oesophagus,  and  in  it  is  performed  the  im-  inach.(A) 
portant  renovating  process  of  digestion,  consequently,  m  point  of  impor- 
tance, it  stands  in  tne  first  rank  of  organs. (i)  It  has  been  termed  one  of 
the  most  capricious  organs  of  the  entire  system,(A:)  and  from  this  and 
other  circumstances  the  ancients  considered  the  stomach,  and  especially 
its  pylorus,  as  the  seat  of  the  souL(/)  Its  form  is  somewhat  conical,  being 
also  curved  so  as  to  incline  downwards  and  forwards.(0»)  Some  describe 
it  as  resembling  a  large  leathern  bottle;  others  as  the  pouch  of  a  baepipe, 
or  the  tube  of  a  hunter's  horn;  and  others,  perhaps  more  accurately,  as 
resemblin^a  sportsman's  curved  powder  horn.  It  is  capable  in  the  adult 
of  contaimng  without  difficulty  three  pints  and  upwards  of  liquid,  and  is 
capable  of  greater  extension,  and  even  from  nve  to  eleven  pint8.(n) 
Whilst  the  circular  fibres  of  the  stomach,  which  in  their  utmost  extent 
and  dilatation  may  be  expanded  even  to  a  foot  in  circumference,  or  four 
inches  in  diameter,  may  after  much  fasting  be  reduced  to  the  circle  of 
an  inch,(o)  and  it  has  been  supposed  diat  repeated  over  distention,  or  the 
deglutition  of  indigestible  food,  will  increase  the  actual  capacity  of  the 
stomach,  though  tlmt  notion  has  been  contradicted.(j9)  At  all  events,  it 
is  established  that  the  membranous  substance  of  the  stomach  is  peculiarly 
distensible,  and  its  muscular  fibres  give  it  a  high  degree  of  contractility, 
and  by  these  means  the  bulk  of  the  stomach  is  always  exactly  adapted  to 
its  contents.(9) 

The  stomach  has  two  openings  or  orifices,  the  one  receiving,  and  the  Orificiespr 
other  discharging  the  food,  namely,  the  superior,  called  the  eardia,  at  the  ator 
which  the  oesophagus,  folded  and  opening  obliquely  into  the  stomach,  is  nuch,  the 
placed^  towards  the  left  side  of  its  tundus;  whilst  the  inferior,  called  the  *^*^*1^  "^^ 
pylorus f  (from  the  Greek  word  Trvfiat^co-,  custos,)  is  that  end  at  which  the  Py***"*** 
ngJU  and  narrow  part  of  the  stomach  terminates,  and  which  descends 
somewhat  into  the  cavity  of  the  duodenum.(r^  The  cardiac  is  most  capa- 
cious, its  upper  side  or  border  is  concave,  and  is  termed  the  lesser  curva^ 
ture,  extending  from  the  oesophagus  to  the  pylorus,  and  is  only  about  three 
inches  in  length,  whilst  its  lower  border  or  side  is  convex,  and  is  termed 
its  greater  curvature.    The  cardiac  orifice  is  the  chief  seat  of  all  sensa- 
tions of  the  stomach,  both  natural  and  unusual,  as  it  is  the  most  sensitive 


(/}  3  Bell,  26r,  268.  (/)  2  Bost  351,  note. 

(g)  Id.  (m)  2  Horn.  Anat.  22. 

(A)  See,  lA  general,  3  Bell,  272  to  294;  (n)  El.  Blum.  319;  1  Good,  7;  3  Bell, 

1  Good,  7,  8;  2  Horn.  Anat.  22  to  27;  £1.  275;  1  Dungl.  Phy.  421. 

Blum.  319  to  352, 354;  3  Pari^  Index,  (o)  4  Good,  225. 

tit.  Stomach;  2  Bost.  346  to  352,  and  note  (p)  £1.  Blum.  306. 

and  authors  there  referred  to.  (q)  2  Bost.  349. 

(0  3  Bell,  272  to  294;  1  Dungl  Phy.  (r)  £1.  Blum.  319;  1  Good,  7;  2  Horn. 

421,  Anat.  23;  3  Bell,  273;  I  Dungl  Phy. 

(k)  1  Good,  140.  421. 
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CHAT.  Ti.  part  of  the  stomach,  it  being  provided  in  a  peculiar  manner  with  nenreg, 
SicT.  UL  the  branches  of  the  par  vagum,(f)  and  this  upper  ori^ce  has  power  of  con- 
1)i«K>noy^  traction  on  the  apphci^tion  of  unusual  stimulus^/)    The  eardia  is  liable 
*  to  the  disorder  eardialgif^  (or  cart/to/^ia,)  whicn  occasions  an  impaired^ 
appetite,  with  a  gnawing  or  burning  pain  in  the  stomach  or,  epigastrium, 
and  a  tendency  to  faint,  and  is  of  three  varieties,  called  heart-Dum,  sink- 
ing heart-bum,  and  black-water,  or  water  brash.(ti)    T\it pylorus  is  an. 
annular  fold,  consisting,  not  like  the  other  ruga^  of  the  stomach,  of  mere- 
fy  the  villous,  but  also  of  fibres  derived  from  tbe  muscular  and  nervous. 
Croats  of  d)e  stomach:  all  these  connected  form  a  cofioidal  opening  or  cir- 
cular ring  of  muscular  fibres,  which  may  be  compared  to  a  sphincter 
i^uscle,  &  the  termination  of  the  stomach,  projecting  into  the  duodenum, 
and  in  a  manner  embraced  by  it,  so  as  to  retain  the  food,'  until  it  is  in  a 
proper  pulpy  and' chymous  state  for  being  discharged.^ar)     This  lower 
opening  contracts  ana  relaxes  according  to  the  state  of  tile  chyioe  in  the 
^omach,  and,  as  it  were,  refuses  to  relax  or  pass  the  food  into  the  duo- 
denum until  it  has  been  properfy  digested,  and  sometimes  rejects  and 
returns  the  food  with  so  much  force  as  to  occasion  vomiting.{y) 
Coats  of        "^The  coats  of  the  stomach,  according  to  Blumenbach,  wrefour,  separated  \ 
th^'fto-       by  the  intervention  of  thi-ee  others,  which  are  merely  cellular.    'Ine  first 
"'*^*         or  external  is  the  membranous,  the  second  muscular,  the  third  nervous, 
and  ihie  th/6rtor  villoQs;(2r)  whilst  others  divide  thenv  into  the  outer, 
the  muscular,  the  nervous,  the  villous,  and  three  cellular  coats;(a)  and 
Others  state  tlu^  the  stomach  is  composea  of  three  coats,  connected  to- 
ffcther  by  two  lamella^  of  cellular  ti8sue.(6)      These  accounts./wiH  be 
found  not  to  differ  substantially,  and  are  merely  verbal.(c)    Dr.  Bostock 
states  that  the  structure  of  the  stomach  may  be  considered  physiologi- 
cally as  threefold. (f/)    The  muscular  coat  is  not,  like  the  other  musctes 
of  the  body,  constituted  of  long  straight  fibres,  but  like  the  heart  and 
bladder  is  composed  of  irregular  interlacing  fibres,  and  which  obviously 
serve  to  promote  the  contraction  of  this  organ  in  every  direction,  so  as  to. 
diminish  its  size  ii^  all  its  dimensions,  (e)    The  stomach  is  lined  inter- 
nally with  a  mucous  membrane,  which  appears  to  be  more  immediately 
connected  with  its  secretions.^/) 
The  blood      With  respect  to  blood  vessels,  few  parts  are  more  largely  supplied  with 
ila  and  them  than- the  stomach^(§:)  and  this  is  essential,  since  it  is  well  esta-* 


^"^        blished  that  digestion  can  only  be  performed  by  blood  in  a  peculiar  state 
jjj^?"       being  conveyed  to  the  minute  arterieis  of  the  stomach,  after  it  has  re- 
ceived its.  proper  action  in  the  lungs.^A) 

The  stomach,  it  is.  also  supposed,  is  furnished  with  glands,  and  from 
which  indeed  it  is  conceived  the  gastric  juice  is  secreted,  and  oozes  into ' 
the  8tomach;(t).  though  it  has  been  observed  that  such  glands  have  not' 
been  demon8trated.(«)    It  is  said  that  these  glands  are  small  but  in  great 
numbers,  especially  around  the  termination  of  the  oesophagus,  and  near 
the  cardiac  orifice  of  the  stomach.(/) 
^^^^^^__^_^_^^______^^^^,^^__^_^_^__^_^^____^^_^____^^_,____^.^_„_^„__^^_^,^____^,^_^^___^_^_^__^^^^_^_^__^^^^_^^_^ 

(0  3  Bell,  293,  272;  El.  Blum.  322,  (b)  Quain's  El.  503;  G.  Smith,  550. 

323;  2  Best.  350,  aiid  authorities  there  (e)  2  Bost  347. 

referred  to,  1  Dungl.  Phy.  423,  424.  (d)  Id.  2  Horn.  Aoat.  25. 

(/)  3  BeU,  278,  280,  note.  (e)  1  Bost  311, 312. 

(u)  1  Good,  115k  116(  see  Copland's  (/)  2  Bost.  347. 

Diet.  Prac.  Med.  tit  Cardialgia,  and  tit.  (g)  I  Good,  7;  2  Bost  35a 

Indigestion.    Broiis.  Patliol.  204.  ^;^\  2  Bost  248. 

(x)  El.  Blum.  322;  2  Horn.  Anat  23;  ...  «  «  ,,  '  „  «.«  «g-        , 

3  Bell,  276;  2  Bost  351,  352.  jO  3  BeU,  286;  2  Bost  34^,  381,  and 

(y)  3  Bell,  278.  "*'^^- 

{«)  El.  Blum.  320,  352,  354;  2  Horn.        (*)  2  Bost.  350,  infra;  but  see  1  Dungt. 


Anat  24,  27.  Wiy,  4^1,482., 

(a)  3  Bell,  275.  (Q  3  ^elV  286. 
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The  stomach  is  also  amply  supplied  with  nerves  from  each  part  of  the  chap.  ti. 
nervous  system,  and  especially  with  branches  of  the  par  va^um,  princi-  Sict.  IIL 
pally  over  the  cardia,  whence  the  great  sensitiveness  or  sensibility  of  the  PwMTioy. 
stomach,  especially  of  the  cardia«  and  which  is  so  readily  af!*ected  by  all  The  nerves 
kinds  of  stimuli,  whether  external,  as  cold»  or  internal,  as  food  and  its  oftheito- 
\wn  fluids,  or  men/a/;  whence  also  the  great and^surprisin^  sympathy  be-  "»<*• 
tween  the  stomach  and  most  functions  of  the  system  to  which  sympatliies 
«are  referrible,  and  the  influence  of  all  passions  upon  the  stomach,  and  the 
healthy  condition  of  the  stomach  upon  the  traiK|uillity  of  the  mind.(«i) 
Its  nerves  are  derived  from  the  semi -lunar  gangVton  •f  the  sympatheticy 
and  from  the  terminal  branches  of  the  par  ya^um.^n)    it  not  only  par- 
takes of  ganglionic  nerves  with  the  neiglibouring  viscera,  but  it  likewise 
derives  another  supply  of  nerves  from  the  spinal  cord,  and  is  distinguished 
from  every  other  part,  except  the  organs  pf  sense,  by  having  a  pair  of  ce- 
rebral nerves  almost  entireh/  devoted  to  t/,  though  it  is  situated  at  so  great 
a  distance  from  the  brain.(o) 

The  stomach  occupies  part  of  the  left  hypochondriac  epigastric  region,  xde^ioiu 
and  lies  under  the  margin  of  the  ribs  of  the  left  side,  and  its  greatest  ex*  tion^of  ti^e 
^tremity  oh  the  left  side  is  in  contact  with  th,e  diaphragm,  but  towards  the  •tomach. 
right  tne  long  edge  of  the  left  lobe  of  the  liver  is  between  it  and  the  dia- 
phragm.(p)  But  its  position  in  situ  varies  accordingly  as  it  if  ink  state 
of  repletion  or  depletion;  for  when  emptj^  it  is  flaccid  and  shrivel led» 
and  hangs  into  the  cavity  of  the  abdomen,  its  greater  curvature  jiiclining 
downwards,while  the  pylorus, being  direct^]  upwards,  forms,  by  doubling 
an  angle  with  the  duodenum;  but  when/ti^,*tlre  larger  curvature  is  rolled 
forwards,  so  that  the  pylorus  lies  more  in  a  line  with  the  duodenum,  while 
the  cardia  on  the  contrary  is  folded,  as'it  were,  into  an  angle  and  clo8efl.(g) 
.When  the  stomach  is  distended  with  food,  a  large  part  of  its-coiitents  are 
below  the  level  of  the  pylorus,  so  that  it  must  require  a  considend>le  force 
of  muscular  contraction  in  the  stomach  to  discharge  its  contents  into  the 
duodenum,  and  in  which  it  is  probably  aided  by  the  diaphragm  and  the 
abdominal  muscles.(r}  By  this  happy  arrangement,  whdst  the  food,  is 
undergoing  the  process  of  complete  digestion  in  the  stomach,  its  pressure 
tipon  and  return  through  the  cardia  into  the  oesophagus  is.  prevented,  as 
well  as  it^  pressure  upon  and  too  hasty  discharge  through  ^e  pylorus. 

The  arteries,  ramifying  infinitely  upon  the  cellular  membrane  and  dands  5.  Of  the 
pf  the  stomach  in  their  capillary  extremities,  secrete  that  peculiar liqui}!  !Pf^ 
termed  the  Gastric  Juice,  which  is  considered  to  continually  ooze  from^  iH^  <}^^ 
inner  surface  q(  the  stomach,  {s)  and  has  been  supposed  to  proceed  partW 
from  such  extreme  arteries  and  partly  from  the  glands. (/)    But  although 
it  is  admitted  that  this  secretion  arises  from  the  renovated  blood  passing 
Yrom  the  lungs  very  soon  after  it  has  been  aerated,  into  and  through  th^ 
capillary  arteries  of  the  stomach,  yet  the  precise  manner  in  which  it  is 
created  has. not,  it  is  stated,  been  explainedv(u)    Dr.  BostgA  observe^^ 
that  although  the  stomach  has  been  supposed  to  possess  glands  that  secrete 


(m)  El.  Blum.  330,  321,  32/;  3  Bell,  Best.  349,  381  to  383;  1  Gpod,  13^  14|  Q 

293;  1  Gcxxl,  19;  2  Best  350;  1  iDungl.  Bell,  Anat.  287.    Cheselden  led  to  this 

I'hy.  423',  424w  discovery,   and  Holier  snd  ojthers   f;sta» 

(fi)  2  Homer,  Anat.  27;  1  buiigl.  Phy.  blished  it,  1  Goo^  13;  2  Par.  &  Fonb. 

423.  164,  &c     , 

(o)  1  Good,  7;  2  Bost.  350.  (/)  Id,  excepting  2  Bost.  349. 

(p)  3  Bell,  273;  2  Homer,  Anat.  6.  ,    (u)  2  Bost.  248.    But  more  recently 

(9)  El.  Blum.  319;  3  Bel],  274;  2  Bost.  these  minute  vessels  have  been  traced 

352,  note.  fiom  the  aorta  and  other  smaller  arteri^ 

(r)  2  Bost.  351,  352,  and  note.  near  the  heart  into  thje  stomacli.      Soe 

l»)  El.  Blum.  321;  Brous.  Phy.  314;  2  (Jtuain's  El.  2d  edit.  595. 
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CHAF.  VI.  the  gastric  juice,  yet  the  existence  of  any  distinct  glands  for  that  partxw^ 
SicT.  in.  is  rather  inferred  from  the  effects  which  it  is  supposed  that  they  proaucfe 
DwMmoy.  through  the  intervention  of  their  secretions,  than  from  our  being  able  to 
demonstrate  their  existence.(v)  In  its  ^neral  composition  this  fluid  is 
analogous  to  saliva;  it  is  equally  antiseptic,  very  resolvent,  and  capable  of 
again  resolving  the  very  milk  which  it  nas  immediately  before  coagulated. 
It  is  acid.(a?)  When  pure  it  is  a  pellucid  mucilaginous  liquor,  a  little 
salt  and  brackish  to  the  taste,  like  most  other  secretions,  and  having  the 
power  of  retarding  and  completely  suspending  putrefaction  and  dissolving 
the  food.(y)  Some  experiments  have  established  that  the  gastric  juice 
contains  water  and  an  animal  substance,  ''savoneuse  et  gelatineuse," 
muriate  of  ammonia,  and  an  earthy  matter,  similar  to  what  it  is  said  is 
found  in  all  animal  fluids;(z)  also  a  little  volatile  salt,  and  a  large  quan^ 
tity  of  a  muriatic  salt|  and  it  tastes  salt  and  bitter,  and  freqifeimy  acid* 
Dr.  Bostock  observes,  that  it  is  not  a  little  remarkable  that  when  the 
gastric  juice  has  been  examined,  with  relation  to  its  chemical  properties, 
nothing  has  been  detected  in  it  which  appears  adequate  to  the  effects  we 
observe  to  be  produced,  and  that  it  seems  to  resemble  saliva,  or  the  or- 
dinary secretions  of  the  mucous  membrane. (a)  The  two  principal  cha- 
racteristic properties  of  gastric  juice  are  its  astonishing  antiseptic  power 
of  counteracting  putrefaction,  and  of  dissolving  the  toughest  and  most 
rigid  substances  in  nature.(6)  In  conseauence  of  the  first  property,  came, 
mnd  some  other  food  in  the  most  putrefied  state,  may  be  eaten  wim  im- 
punity;  and  the  introduction  of  the  gastric  juice  of  animals  into  the  hu- 
man stomach  has  sometimes  been  found  a  most  effectual  remedy  in  cases 
t)f  indigestion  from  a  debilitated  stomach;  and  it  operates  externally  as 
E  check  to 'canD;rene,  and  also  as  a  stimulus  to  indolent  ulcers: (c)  and, 
as  regards  Sie  latter  propert]^,  it  is  so  powerful  a  solvent  that  bones,  and 
even  the  handles  of  clasp  knives,  have  been  found  half  digested,  and  the 
blades  themselves  blunted  in  the  stomach  and  intestines  of  a  man  who 
had  some  time  previously  swallowed  them.(^)  It  has  been  observed,  that 
this  juice  acts  oy  corroains  and  dissolving  the  bodies  received  into  the 
stomach,  and  that  it  is  itself  at  the  same  time  converted  into  a  new  fluid 
distinct  in  its  properties.(6)  The  power  of  this  juice  is  so  great,  that  it 
has  been  founa  to  have  in  part  destroyed  the  stomach  itself  but  this,  it 
is  said,  is  only  in  case  the  stomach  has  been  previously  in  a  diseased  state, 
or  after  death$(/)  and  the  power  of  worms  in  the  stomach  and  alimen- 
tary canal  to  resist  the  digestive  effect  of  the  gastric  juice  is  attributed 
to  similar  previous  disease  of  the  stomach,  and  its  incapacity  to  secrete 
gastric  juice  of  full  vigour  and  activity.(g)    The  gastric  juice,  however, 

(p)  3  Bost.  349;  id.  note,  citing  Hal-  more  fluid  part,  2  Bost  382  to  386;  £l 

let's  El.  Phys.  xiz.  1, 14;  Bell's  Anat  58.  Blum.  323,  324;  1  Good,  15;  2  Bost  381, 

But  see  3  Bell's  Anat  286,  287,  and  2  note,  and  385,  note. 

Bolt.  381,  as  to  the  glandi.  (y)  3  Bell,  287;  El.  Blum.  323, 334;  1 

(x)  El.  Blum.  321,  323;  1  Good,  IS.  Good,  15;  2  Bost  382  to  386. 

It  is  upon  the  coagulating  power  of  the  (z)  2  Bost.  381,  note,  and  385,  note, 

gastric  jtuce  from  the  surface  of  the  sto-  (<i)  Id.  382.     See  Jackson,  Prin.  Med. 

mach  of  a  calf  that  the  power  of  making  345  to  348. 

iheete  depends.    A  very  small  piece  of  (h)  1  Good,  16. 

what  is  termed  rennet^  not  even  of  the  (c)  Id.  16. 

size  of  a  "finger,  and  which  consists  of  the  (a)  Id.  17;  2  Bost  384;  but  yet  the 

infimon  of  a  part  of  the  digestive  sto-  skins  of  fruit  and  the  finest  fibres  of  flax 

mach  of  a  calf,  which  has  been  well  kept  or  cotton  will  not  be  affected  by  it,  ibid, 

in  brine  for  a  fortnight  or  three  weeks,  (e)  3  Bell,  289. 

and  then  dried,  and  such  small  piece  cut  (/)  G.  Smith,  52;  El.  Blum.  323, 324; 

off  and  placed  in  three  or  four  quarts  of  1  Good,  18;  3  Bell,  289,  290;  2  Par.  & 

milk,  will  convert  the  albuminous  part  of  Fonb.  166, 167;  2  Bost  378;  end  of  note, 

it  into  the  state  of  curd,  and  which  is  408. 

formed  into  cheese  by  preaung  oiU  the  (g)  1  Good,  18. 
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tt  seems,  will  only  act  upon  dead  substances,  and  not  upon  living  animals  cbap.  vr. 
introdaced  into  tne  stomach,  and  which  may  account  ror  the  presence  of  Sicr.  iir. 
living  animals  in  the  stomach  and  intestines,  even  of  healthy  persons.(/k)  DraMTioar« 
The  professors  Tiedemann  and  Gmelin,  from  their  recent  experiments  and 
observations  upon  the  dog  and  horse,  collected,  that  not  only  tike  quanti- 
ty but  the  nature  of  the  gastric  juice  secreted  by  their  stomachs  is  con- 
siderably affected  by  the  vital  actions  of  the  part,  either  as  excited  by 
food,  or  even  by  mechanical  irritation,  and  that  in  this  latter  state  it  al- 
ways exhibits  acid  properties,  and  contains  the  muriatic  and  acetic  acids 
in  their  uncombinea  state;  and  they  conceive  that  the  acetic  acid  is  al- 
ways present  in  gastric  iuice;  and  to  this  is  referred  the  lactic  add,  which 
has  been  said  to  have  been  detected  in  the  stomach.f  t)  They  further 
conclude,  that  the  obviousjresult  of  their  experiments  is,  that  tne  di^s- 
tion  of  aliment  in  the  stomach  consists  in  its  solution  in  the  gastric  juice, 
and  that  by  this  a^ent  all  kinds  of  food,  both  those  that  consist  of  single 
proxiniate  principles,  and  those  that  are  composed  of  various  principles, 
are  dissolved;  that  water  alone,  at  the  temperature  of  tiie  body,  is  capable 
of  dissolving  many  of  the  articles  employed  in  diet;  and  a  considerable 
number  of  the  substances  which  are  not  soluble  in  water  are  so  in  muriatic 
and  acetic  acid,  at  an  elevated  temperature,  and  to  these  the  principal 
part  of  the  effect  is  described ;4and  Dr.  Bostock  has  sanctioned  tnese  opi- 
nions with  his  concurrence.(A:) 

It  has  been  supposed  that  the  quantity  of  this  fluid  thus  secreted  is  ge-  Quantity  of 
nerally  about  a  pound  in  every  twenty-four  hours;  but  that  the  quantity  gastric 
in  health,  and  still  more  in  disease,  varies  very  considerably  according  to  juice, 
the  demand  of  the  system,  or  the  state  of  tne  stomach  itself.(/)    The 
quantity  also  greatly  depends  upon  and  is  affected  by  the  state  of  the 
nervous  system;  so  tnat  according  to  its  excitement  or  depression,  the  fluid 
appears  to  be  produced  in  greater  or  less  quantity,  the  functions  of  the 
stomach  being  proportionably  depressed,  or  even  entirely  suspended.(fn) 

Digestion  may  be  defined  ia  be  tiiat  operation  which  converts  the  ali-  g  of  tf- 
ment,  mixed  of  solids  and  liquids  of  various  kinds  and  saliva,  from  its  g^tion  in 
original  masticated  state,  first  into  chjrme  and  then  into  chyle,  and  sepa-  general, 
rating  and  absorbing  the  nutritious  parts  of  the  latter,  and  carrying  off  and  the  in- 
the  useless  parts  by  evacuation.    By  proper  mastication  and  trituration,  ccption  of 
and  the  union  of  the  saliva  with  the  food  in  the  mouth,  it  is  prepared  ^J^I"*/*?^ 
for  the  more  ready  action  of  the  stomach  uoon  it.      In  the  stomach  ^**y*®'W 
the  first  change,  and  probably  the  most  material,  is  performed,  and  which, 
by  the  succession  of  actions,  fits  the  nutritious  matter  for  beins  received 
into  the  circulation  of  the  fluids  of  the  living  body,  assimilated  with 
the  blood,  and  for  becoming  component  parts  of  the  animal;  for  in  the 
stomach  the  gastric  juice,  acting  on  this  pulpy  mass,  quickly  dissolves 
the  digestible  parts,  and  entering  into  union  with  it,  produces  a  new 
mixture  called  Chyme,  which  is  a  thick  or  viscid  and  turoid  fluid.     The 
mass  has  then  changed  its  sensible  and  chemical  properties,  though  by 
means  not  as  yet  satisfactorily  accounted  for.    It  has  suffered  the  full  ac- 
tion of  the  stomach,  and  by  the  gradual  and  successive  muscular  action  of 
this  organ  it  is  sent  into  the  duodenum.  The  food  has  been  thus  converted 
into  chyme  by  the  operation  of  the  gastric  fluid,  by  an  operation  peculiarly 


,     (A)  2  Par.  &  Fonb.  164,  165;  2  Host.  12,  p.  406. 
408.  (k)  Id.  363;  3  Best.  335,  336, 338. 

(t)  Recherches  Experimentales  sur  la        (1)1  Good,  14. 
Digestion,  Traduites  par  Joiirdan,  vol.  i.        (m)  2  Boat.  323. 
p.  166, 167;  and  see  3  Bost  335,  and  Dr.        (n).  See  ^Copland's  Bict.  Prac  Med. 

-Prouf  8  Observations  in  Ann.  Phil  vol.  tit.  Indigestion. 
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CHAP.Ti.  animal,  a  process  of  life.  The  contents  of  the  stomach  consist  of  air, 
SicT,  ni.  (partly  swallowed,  partly  extricated  by  chemical  change,  but  still  more 
DieiCTioy.  in  all  probability  by  the  heat,)  and  of  chyme,  and  of  a  grosser  part,  in- 
capable of  becoming  nutritious,  and  the  separation  of  which  from  the 
chyme  is  afterwards  accomplished  by  the  subsequent  action  of  the  canal. 
Now  the  stomach  being  stimulated  by  fulness,  by  flatus,  and  still  more 
by  the  peculiar  irritation  of  the  food  prepared  by  digestion,  the  muscular 
coat  of  the  stomach  is  brought  into  action,  and  its  contents  are  delivered 
into  the  duodenum.(o)  We  have  perceived  that  digestion  is  principally 
performed  by  the  gastric  juice.  The  food,  when  properly  cnewea  and 
degtutinized  by  the  saliva,  is,  when  carried  into  the  stomach,  dissolved 
by  the  gastric  juice,  and  converted  into  the  pultaceous  chyme,  so  that 
mdst  kinds  of  ingesta  lose  their  specific  qualities,  and  are  defended  from 
the  usual  chemical  chants  to  wnich  they  are  liable,  such  as  putridity, 
rancidity,  &c.,  and  acquire  fresh  properties  preparatory  to  ckvlification 
in  the  smaller  intestines,  and  have  become  neither  acid,  nor  alKaIine.(p) 
It  is  further  established  that  digestion  depends  in  some  degree  on  the 
nervous  functions,  or  at  least  depends  upon  the  immediate  and  direct 
,  agency  of  the  nerves,(^) 
Periirtaltic  It  is  further  supposed  that  the  important  function  of  digestion  is  as- 
andanti-  sisted  by  various  accessary  circumstances;  such  as,  amongst  others,  the 
P*J?*^^®  peristaltic  motion  (or  more  properly  the  vermicular)  of  the  muscular  fibres 
2^j?*V*''  of  the  stomach,(r)  which,  being  constant  and  undulatory,  agitates  and 
subdues  the  pultaceous  mass  of  food  and  drives  the  thoroughly  dissolved 
portion  downwards,  whilst  those  portions  which  are  not  completely  act- 
ed upon  are  repelled  from  the  pylorus  by  an  antiperistaltic  motion.(^)  The 
Vermicular  motion  of  the  stomach  is  that  alternate  contraction  and  relaxa- 
tion of  the  muscular  fibres,  by  means  of  which  its  different  parts  are  suc- 
cessively brought  into  action.  This  motion  is  evidently  intended  to  turn 
over  and  mix  all  the  parts  of  the  alimentary  mass  intimately  together,  and 
to  apply  eacli  portion  in  succession  to  the  surface  of  the  stomach,  so  as  to 
bring  it  into  coYitact  with  the  gastric  juice;(/^  though,  as  we  shall  pre- 
)ient^  see,  the  fresh  food  is  kept  distinct  from  tnat  previously  receive€L(t«) 
This  motion  is  principally  produced  by  the  contraction  of  the  circular  o^ 
transverse  fibres,  while  it  is  probable  that  the  longitudinal  fibres  have 
more  effect  in  propelling  the  contents  of  the  stomach  from  the  cardia  to 
the  pylorus.(x)  We  have  seen  that  the  contraction  of  the  diaphragm  in 
inspiration,  and  the  return  of  that  organ  to  its  quiescent  position,  perpe- 
tually presses  upon  the  viscera  of  the  abdomen,  and  materially  assists  in 
d^;estion.(y)  The  other  aids  commonly  enumerated  are,  first,  that  the 
muscular  tunic  of  the  stomach  acts  upon  the  food  by  a  slight  contraction 
of  its  fibres,  and  which,  in  connexion  Svith  a  certain  degree  of  pressure) 
derived  from  the  surrounding  organs,  produces,  so  far  as  this  cause  ope- 
rates, a  mechanical  resolution;  and,  secondly^  that  the  high  temperature 
of  mankind  in  tlie  stomach  (about  100)  produces  a  concoctive  resolu- 
tion.(z)  In  this  manner  the  masticated  and  moistened  food  is  converted 
into  chyme,  after  which  it  passes  into  the  duodenum  and  becomes  mixed 
with  secretions,  (namely,  pancreatic  juice  and  bile,)  poured  into  that  or- 
gan from  the  pancreas,  tne  liver  and  the  duodenum  itself,  and  is  there  con- 


to)  3  Bell,  290.  (/)  2  Bost  389. 

(p)  El.  Blum.  321{  S  Bell,  290,  291.  (u)  Post,  190,  n.  (b,)  191. 

(q)  Jackson,  Prin.  Med.  355.  (x)  2  Bost.  389. 

(r)  Id.  (y)  Ante,  111. 

.     (8)  El.  Blum.  331,  322;  3  BeU,  278,         (z)  1  Good,  12;  El.  Blum.  322;  3  BeiC 

291,  292;  1  Dung].  Phy.  500.  291,  292;  1  Dungl.  Phy.  484;  &c: 
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yerted  into  ehyle.{^)    The  n^rveM,  namely,  the  par  vagum,  have  also  in-  crap.  vi. 
iuence  on  cAgestion^  for  if  ctivided  in  the  neck,  fthough  not  so  if  else*  Sict.  III. 
where,)  it  has  been  found  that  the  formation  of  cnyme  was  either  very  IJoimoH. 
imperfect  or  quite  preyented.(6) 

It  was  formerly  supposed  th&t fermentation  and  trituration  (rubUne  to 
powder)  were  the  causes  of  digestion;  but  that  doctrine  is  now  exploded,' 
and  it  is  established  that  there  are  no  signs  of  fermentation  when  diges- 
tion is  perfect,  and  that  it  is  completed,  although  the  parts  of  the  fpoa  be- 
kept  separate  from^  each  other.(c) 

During  health  the  stomach  does  not  transmit  the  digestible  food. before  Time  and 
it  has  been  converted  into  a  pulp.  The  difference  of  me  variQU9.desGrip-  oqune  of 
fions  of  food  must,  therefore,  evidently  cause  a  difference  in  the  period  ne-  4\ff^*"** 
cessary  for  complete  digestion;  and  hence,  in  all  probability,  the  great  im- 
portance that  persons  of  weak  digestion  should  partake  principally  of  lij^t 
and  readily  digested  food,  and  be  verv  careful  to  masticate  thoroughly  each, 
morsel.  The  time  of  digestion  will  also  vary  according  to  the  quantity 
of  the  ingesta,  and  the  more  or  less  complete  previous  mastication  and  the 
strength  of  tlie  digestive  powers.  It  may,  however,  be  stated  generally 
that  tne  chrpne  gradually  passes  the  pylorus  between  three  to  six  hour9^ 
after  the  meal;{d)  previous  to  which,  it  is  conveyed  with  rather  a  sud- 
aen  impulse  into  the  pyloric  extremity  of  the  stomach,  where  the  pro- 
cess of  chymification  is  completed.(e)  But  the  digestive  process  does 
not  go  on  equally  through  the  whole  mass  of  food,  but  takes  place  chiefly 
where  the  food  is  in  contact  with  the  stomach,  and  proceeds  gradually 
from  the  surface  to  the  centre  of  the  mass,  so  that  the  food  at  the  centre 
is  entirely  different  from  that  at  the  surface,  and  as  soon  as  a  portion  is 
reduced  to  a  homogeneous  consistence,  it  passes  into  the  duodenum,  vrith- 
out  waiting  till  the  same  change  has  pervaded  the  whole.(/J  The  car- 
diac portion  of  the  stomach  is  the  chief  seat  of  the  process;  and  when  a 
part  of  the  food  has  been  tolerably  digested,  it  passes  along  the  large  cur- 
vature to  the  pyloric  portion,  where  the  process  is  completed.(g') 

Digestion  is  commonly  supposed  to  take  place  in  the  stomach  alone; 
but  this  is  an  erroneous  view,  though  the  stomach  may  be  regarded  as  the 
chief  link  in  the  great  associate  chain.  In  the  stomach  the  food  is  only 
broken  down  into  the  pultaceous  mass  called  chyme,  and  thus  converted 
into  the  mixed  principles  of  oil,  gelatine  and  sugar,  and  little  else;  for 
though  we  have  some  traces  of  animalization,  they  are  rudiments,  and 
nothing  more;  yet  this,  which  is  the  first,  is  the  most  important  stage  of 
digestion,  and  its  perfection  depends  upon  the  vital  power.  Where  that 
is  small  or  enfeebled,  the  process  of  chymification  is  necessarily  impaired 
or  interrupted.  If  the  remarkable  machinery  of  the  stomach,  which  finds 
no  parallel,  not  only  wiAout  the  body,  but  in  any  other  part  thereof,  is 
disturbed  or  impeded  in  its  operation,  its  fluids  are  then  poured  forth  too 
sparin^lv  or  too  inconditeiy.(7i) 

Besides  the  portions  of  air  swallowed,  gas  is  created  in  the  stomach,  Gas  and  air 
containing,  besides  azote  and  carbonic  acid  gas,  oxygen,  and  very  little  in  the 
hydrogen;  while  the  g^  of  the  small  intestines  contains,  besides  the  two  ■*^"?^'* 
former  gases,  no  oxygen,  but  abundance  of  hydrogen;  and  the  gas  of  the  ^  *"**•" 
large  intestines  has  less  hydrogen  and  carbonic  acid,  and  likewise  no    "^'* 

(a)  1  Good,  12.  (/)  Prout  on  Digestion,  in  Annals  of 

(b)  Id.  19;  £1.  Blum.  327.  Philos.  1819;  El.  Blum.  323, 334;  1  Good, 

(c)  £1.  Blum.  323;  1  Good,  13,  14;  2    20;  2  Bost.  378,  note  and  post. 

Bell,  277,  288,  289;  1  Dungl.  Phy.  485.  ,  .  «.  g.       324.  j  q^^  oq.  3  BcU. 

(rf)  El.  Blum.  322;  3  Bell,  291, 292.  cvi^^  '         ^     '  * 

(e)  2  Bell,  291;  2  Paiis  6f  Fonb.  171,  ^^' 
172.  (h)  1  Good,  136. 


193  FUNCTION  OF 

CHAP.  VI.  oxygen.    Not  unfrequentl j  gas  is  found  in  the  stomach  during  chymifica- 

Sect,  HI.  tion.(t)    The  gases  are  probably  disengaged  from  the  contents  oi  the  ca- 

PiGggnoy.  ^^|.  \^f^^  |g  supposed  that  the  canal  itseli  often  secretes  gaseous  fluids; 

for  mental  emotion  \^ill  suddenly  cause  extreme  discharges  of  air  from 

the  stomach,  and  the  intestines  to  swell  with  wind.(^) 

7.  Chyme  We  have  already  stated  that  the  food  acted  upon  in  the  stomach  by  the 
and  its  for-  gastric  juice,  and  the  peristaltic  contractions  of  the  stomach,  is  completely 
matioD^  changed  in  its  properties,  and  is  converted  into  chyme.  This  is  not  always 
of  the  same  quality,  its  properties  depending  very  much  upon  the  nature 
of  the  food.  The  general  result  is  that  all  the  animal  principles,  except 
liquid  albumen,  undergo  a  total  change  in  their  elementary  constitution 
during  chymificntion,  and  which  cliange  generally  consists  m  their  beins; 
made  to  approach  nearer  or  to  assimilate  in  their  nature  to  albumen.(i) 
The  chyme,  whilst  in  the  stomach,  and  before  it  has  been  affected  in  the 
duodenum  by  Hiq  pancreatic  juice  and  bile,  is  a  grayish  pultaceous  turbid 
mass,(m}  and  the  chyme  thus  formed  has  undergone  an  animal  process, 
becoming  neither  acid  nor  alkaline.(n)  But  Dr.  Bostock  has  supposed 
that  the  generation  of  acid  in  the  stomach  is  a  necessary  part  of  the  di- 
gestive process,  and  contributes  in  some  way  to  tne  formation  of 
chyme.(o) 

It  has  been  further  considered  that  the  more  recently  supplied  food  is 
always  kept  distinct  from  that  previously  received  into  the  stomach,  and 
that  the  former  is  in  the  centre  of  the  latter,  and  the  food  is  naturally 
more  digested  the  nearer  it  is  in  contact  with  the  inner  surface  of  the 
stomach,  whilst  it  is  tlie  least  digested  in  the  small  curvature,  and  more 
digested  at  the  larger  end,  and  still  more  in  the  middle  of  the  great  cur- 
vature. The  state  of  the  food  in  the  cardiac  differs  from  that  in  the 
pyloric  portion;  in  the  latter  it  is  more  completely  digested  and  more 
uniform  m  its  consistence;  it  is  also  more  compact  and  dry  in  this  part  It 
appears  that  the  act  of  digestion  is  principally  performed  at  the  large  end 
01  the  stomach;  that  the  mass  is  gradually  moved  forwards  to  the  small 
end,  becoming  more  digested  as  it  advances,  and  we  may,  therefore,  pre- 
sume that  the  secretion  of  the  gastric  juice  principally  goes  on  at  the  large 
extremity,  and  that  its  chemical  action  on  the  aliment  takes  place  in  that 
part  whence  it  is  slowly  propelled  to  the  pylorus.  It  is  accordingly  the 
great  end  of  the  stomach,  which  is  found  to  be  digested  after  death,  by 
tne  action  of  the  gastric  juice  upon  Itip) 

Punngof      When,  from  tlie  circumstance  of  a  great  quantitj^  of  food  having  been 
bto  ttie"*  successively  and  rapidly  received  into  the  stomach,  it  has  become  greatly 
duodenum,  extended,  the  two  orifices  are  drawn  horizontally  upon  each  other  and 
'  upon  the  oesophagus  and  duodenum,  so  that  sometimes  a  difficulty  is  pro- 
duced of  the  stomach  discharging  its  contents  when  greatly  distended, 
the  orifices  being  in  a  great  measure  turned  from  the  oesophagus  and 
duodenum.(9)    Hence  the  inexpediency  of  taking  too  much  food  at  a 
time,  which  may,  until  the  discharge  through  the  pylorus  into  the  duode- 
num has^  gradually  relieved  the  stomach,  produce  at  least  a  temporary 
inconvenience. 


(t)^  El.  Blum.  356,  where  see  the  cal-  339,  as  to  the  presence  in  the  stomach  and 

culations;  see  also  2  Bost  387.  in  gastric  juice  of  acetic,  and  muriatic 

(k)  £L  Blum.  358.  acids  in  the  secretions  of  tlie  stomach* 

(/)1  Good,  21;  3  Bell,  288,  289,  237?  ,.^     ,,,.,.      ,        ^,    ,     ,    -.^ 

2  Boit  379^387.  ,  J'^^o  S''  ^  f^^K""*' i^,\^^^ 

(m)  3  BeU,  210,  269,  291,  296.  }^i^  ^  Mugendie.  Phys.  81,  82$  2  Bost, 

(n)  2  Bell,  291,  296.  '^^• 

(o)  2  Bost,  388;  and  see  3  Bost.  334  to  (g)  3  Bell,  274, 


DIGBSTIOK.  }U3 

It  Trequentlj  is  necessary  to  ascertain,  in  cases  of  death  under  suspi*  chap,  vl 
cinus  circumstances,  whether  it  is  attributable  to  poison^  and  it  will  be  8>ct.  III. 
essential  to  describe  after  dissection  the  difference  in  the  appearance  of  P^oMnoy. 
the  stomach  in  case  of  death  by  natural  means,  and  in  those  of  death  oc-  Appeamn* 
casioned  by  poison.  The  action  of  corrosive  poison  will,  on  dissection,  •^••jf  •*<>- 
generally  be  seen  in  the  inflampd  state  of  the  vil lous  coat  of  ihe  8tomach.(r)  ^j^^j^ 
The  observations  and  plates  in  Dr.  Christison's  work,  taken  from  actual 
stomachs  inflamed  by  diflferent  poisons,  and  the  one  of  a  deep  red,  and 
the  other  green,  are  exceedingly  illustrative,  and  will,  in  the  second  pait, 
be  fully  examined.  Dr.  G.  Smith  observes  that,  with  regard  to  the  sto- 
mach, where  <leath  has  occurred  from  sudden  aflTection  (»i  that  organ,  we 
may  or  may  not  meet  with  conclusive  appearances;  for  sickness  must,  in 
the  great  majority  of  instances,  in  which  this  organ  has  been  the  seat  of 
disease,  precede  dissolution,  a  circunmtance  that  necessarily  takes  the  case 
from  among  those  of  a  criminal  nature;  and  he  says  that  we  are  indebted 
to  Dr.  Hunter  and  Dr.  Yel lowly  and  others  for  a  caution  as  to  certain  ap- 
pearance in  the  stomach  of  persons  who  have  died  by  violence,  or  sadden-  ' 
Jy  in  the  healthy  state;  and  it  appears  from  their  observation  that  the  gas^ 
trie  juice  in  such  cases  may  even  dissolve  the  substance  of  the  stomach* 
and  that  great  vascularity,  liable  to  be  constructed  into  inflammation,  and 
to  be  considered  in  some  cases  as  the  consequence  of  deleterious  ingesta, 
IS  generally  found  in  such  cases.(«)  In  case  of  death  from  corrosive  poi<- 
sons,  besides  other  symptoms,  in  examining  the  interior  of  the  oesophs^us 
and  stomach,  the  following  appearance  will  generally  be  presented.  The 
parts  over  which  the  poison  has  passed  will  oe  found  more  or  less  exco^^ 
riated,  if  the  texture  be  not  destroyed.  In  the  stomach  and  sequent  in** 
testines  there  are  generally  marks  of  the  most  violent  inflammation,  in- 
dicated by  destruction  of  the  villous  coat,  and  even  extending  togan-^ 
grenous  spots  and  eschars,  nay,  frequently  toperforations#  In  various  parts 
of  the  intestinal  canal  constrictions  also  are  found,  and  ulceration  is  often 
observed  in  the  colon.  Separation  of  the  coats  df  the  intestines  likewise 
takes  place,  and  this  circumstance  has  been  considered  conclusive.  But 
cases  nave  occurred  in  which  detachment  of  the  villous  coat  of  the  sto-^ 
mach  and  intestines  has  taken  place,  without  the  slightest  ^und  to  sus- 
pect the  administration  of  poison.(/)  On  the  other  hand,  it  is  often  the 
case,  where  a  small  quantity  of  corrosive  poison  has  been  swallowed,  or 
where  the  greater  part  has  been  rejected  by  vomiting,  that  there  are  no 
distinct  traces  of  it  until  the  examination  of  the  larger  intestines.(ti)  A» 
to  narcotic  poisons,  such  as  laudanum,  prussic  acid,  &c.,  which  affect 
the  system,  especially  the  nervous  system,  with  torpor  or  »tupor,  they  Ao 
not  seem  to  act  upon  the  structure  of  the  parts  to  which  they  have  been 
applied,  but  destroy  by  absorption,  and  will  not  be  observed  on  the  ex-* 
amination  of  the  coats  of  the  stomach,  (ar) 

The  Stomach,  even  when  in  a  healthy  state,  is  subject  to  irregular  per-  hregukru 
formances  of  its  function.    Sometimes  there  is  a  peculiar  sensation  in  the  *i^»  dU- 
stomach,  called  Nausea,  which  frec)uently  exists  alone,  and  does  not  ter-  ^f^i^I^ 
ininate  in  actual  vomiting.     This  is  excited  by  disgust  even  at  the  si^ht  JjJJ']]^ 
or  smell  of  certain  articles,  or  in  pain,  by  sympathy  of  the  stomach  with  „^^|^  ^^ 
other  organs  not  in  health,  or  by  general  derangement  or  disease  of  the  incidents 

(r)  2  Par.  &  Fonb.  163, 164^  175, 17fi;        (0  G.  Smith,  71, 72;  2  Parit  &  Fonb. 

230,  393?  Ryan,  Med.  Jur.  204,  205.  174;  Ryan,  Med.  Jur.  204. 

(0  G.  Smith,  For.  JL  52,  549,  550,  2        ^^^  ^^  ^^  ^  Beck,274. 
Paris  &  Fonb.  162  to  182,  some  valuable        ^  '  *  ^ 

observations;  3  Paris  &  Fonb.  61  to  63 ;        {x)  O.  Smith,  73^  74;  2  Parit  &  Fbbb^ 

2  Beck's  Med.  Jur.  157, 158.  393;  Ryan,  Med.  Jur.  23& 

d6 
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CHAP.  VI.  atomach,  or  bjr  turninff  round  or  swinging,  or  very  generally  from  the 

8acT.  DL  motion  of  a  ship,  and  from  the  latter  cause,  it  has  been  supposed,  it  takes 

pieiCTKw.  itg  name  (t.  e.  vmut,  navis,  a  ship.)    During  nausea  the  pulse  is  small, 

in  general,  the  temperature  low,  and  the  head  giddy,  and  a  large  quantity  of  fluid 

1.  Nwiaea.  jg  8ecreted.(z)     It  is  accompanied  by  a  general  disturbance  of  the  dif- 

^^  ferent  functions  of  the  body,  as  well  as  a  diminution  of  the  powers  of 

the  muscular  and  nervous  systems,  and  when  it  is  cuntinuco  for  any 

length  of  time,  it  produces  an  effort  to  vomit, (a)  which,  if  ineffectual  or 

S.  Heteh-    interrupted,  is  termed  Retching.{b) 

ing.  When  nausea  increases  to  a  conaiderdbh  extent^  it  usually  terminates 

3.  Vomit-  JQ  vimiUing${d)  this,  however,  ensues  in  other  cases.  Vonaiting  is  a  re- 
^IT'W  jection  and  returning  of  the  food,  and  ensues  when  there  is  an  unusual 
er  unnatural  irritation  in  the  stomach,  or  when  it  is  violently  stimulated 
or  opposed  in  its  natural  course  of  action  j  and  the  motion  becomes  in- 
verted, and  drawing,  by  sj'mpathy,  other  muscles  to  its  aid,  the  con- 
tents of  the  stomach  are  evacuated  by  vomiting,  which  consists  in  an 
inversion  of  the  peristaltic  motion  of  the  stomach,  beginning  at  the 
pylorus  and  proceeding  to  the  cardiac  or  cesophageal  end,  by  which  the 
contents  are  carried  back  into  the  oesophagus,  and  finally  rejected  from 
the  mouth.  Although  the  action  commences  in  the  muscular  fibres  of 
the  stomach  itself,  it  is  promoted  by  the  co-operation  of  the  muscles  of 
the  abdomen  and  the  diaphragm,  which  contribute  very  considerably  to 
the  ultimate  mechanical  effect  (e)  This  may  occur, first,  where  the  food 
nndergoes  changes  inconsistent  with  healthy  digestion,  or,  secondly,  when 
solid  matters  lodge  in  the  stomach,  and  the  pyloric  fibres  refu^^e  the  ne- 
cessary relaxation,  and  throw  back  the  food;  or,  thirty,  when  secre- 
tions of  the  duodenum  pass  into  the  stomach  through  the  pylorus,  or 
when  unusual  actions  are  propelled  backwards  upon  the  stomach,  from 
the  upper  portion  of  the  canal;  or,  fourthly^  where  emetics  are  taken, 
which  act  as  unusual  stimuli;  or,  Jyfthly,  when  there  is  inflammation  in 
the  stomach,  which,  from  giving  greater  sensibility,  produces  the  same 
eflTect  as  moro  violent  stimuli;  or,  sixthly,  when  the  coats  of  the  sto- 
mach are  corroded  or  ulcerated.  (/)  To  these  have  been  added,  se- 
venthly,  certain  irritations  applied  to  various  parts  of  the  body,  more 
or  less  remote  from  the  stomach,  but  connected  with  it  either  by  the  in- 
tervention of  the  nerves,  or  in  some  way  which  cannot  as  yet  be  satis- 
factorily explained,  although  their  operation  is  constantly  observed. 
Amongst  these  may  be  enumerated  certain  affections  of  the  brain,  the 
notion  of  a  vessel  at  sea  (which  has  of  late  been  attributed  to  a  change 
in  the  distribution  of  the  blood,  the  descending  motion  of  the  vessel 
tending  to  cause  an  accumulation  of  blood  in  the  brain ;)(g)  certain 
visible  impressions  upon  the  retina;  peculiar  flavours  and  odours; 
certain  medical  agents  when  applied  to  other  parts  of  the  body,  as  to 
the  fauces,  the  rectum,  or  even  to  the  external  surface;  calculi  in  the 
kidneys,  and  hernia  of  any  part  of  the  intestinal  canal;  and,  eighthly, 
to  mental  impressions  of  various  kinds,  depending  altogether  or  in  a 
degree  upon  association  .(A)  In  all  these  cases  vomiting  may  be  pro- 
dttced.(t) 


(y)  See,  in  genend,  Copl.  Diet  tit  Di-  Bost.  420. 

gettive  canal.  (e)  2  Boat  420,  n.  where  the  dispute* 

(z)  El.  Blum.  327»  1  Good,  128{  1  upon  this  subject  are  stated. 

Dungl.  Phy.  519.  (/)  2  Bell,  278,  282. 

(a)  2  Boat  420.  (g)  2  Bost  421;  and  Dr.  WoUast  PhiL 

(b)  1  Good,  12&  Trans,  for  A.  D.  1818;  1  I>ungL  Pby.  518 
(e)  8ee»  in  genenl,  1  DungL  Pby.  518  to  526. 

lo  526.  (A)  2  Bost.  422. 

id)  EL  Blum.  327$  1  Good,  138$  2  (t)  3  BeU,  282,  278. 


DIGESTION.  IM^ 

In  these  cases,  the  stomach,  diaphra^,  and  abdominal  muscles  have  chap.vl 
been  usually  considered  as  concurring  in  the  rejection  and  expulsion  of  Sior.IIL 
the  food,  though  it  has  been  disputed  that  the  diaphragm  is  concemed.(/r)  "'*'*"^'- 
Dr.  Hall,  in  his  recent  publication,  has  argued  that  there  is  no  connexion 
between  the  act  of  vomiting  and  the  state  of  the  organs  of  respiration, 
and  that  the  diaphragm  is  passive  in  the  operation,  and  the  larjnx  is 
closed,  and  hence  he  concludes  that  vomiting  is  a  modification  of  expira- 
tion, or  that  the  muscles  of  expiration,  bj  a  sudden  and  violent  contrac- 
tion, press  upon  the  contents  of  the  stomach,  and  propel  them  through 
the  Gesophagus.(/)  But  Dr.  Bostock  observes,  that,  though  this  view  of 
the  mecnanism  or  vomiting  is  correct,  provided  we  add  a  previous  step 
of  a  sudden  and  violent  inspiration,  jet  that  this  mechanical  action  would 
be  incapable  of  producing  vomiting,  were  not  the  state  of  nausea  previ- 
ously induced  on  the  stomach  itself,  which  primarily  affects  the  muscular 
fibres  of  the  stomach,  probably  through  the  intervention  of  the  nerves  (m) 
It  is  clear  that  the  nerves  are  concerned  in  vomiting,  because,  if  the  par 
vasum  nerve  be  divided,  although  there  may  exist  nausea,  no  vomiting 
will  en8ue.(n) 

It  has  been  observed,  that  the  full  action  of  vomiting  is  preceded  bv  in- 
spiration, which  seems  a  provision  against  the  violent  excitement  of  the 
glottis,  and  the  danger  of^sufTocation  from  the  acrid  matter  of  the  stomach 
entering  the  windpipe,  for,  by  this  means,  the  expiration  and  convulsive 
cough  accompanying  or  immediately  following  the  action  of  vomiting, 
frees  the  larynx  From  the  ejected  matter  of  the  stomaclL(o) 

Yomitine  is  to  be  carefully  avoided  by  all  practical  means  in  certain 
cases,  as  wnen  the  oesophagus  or  trachea  have  been  wounded,  or  are  ulce- 
rated or  injured  by  disease,  or  there  is  danger  of  rupture  of  some  blood 
vessel.  In  other  cases  it  may  be  useful,  and  is  frequently  resorted  to  as 
a  remedial  process.^  p) 

The  contents  of  tne  stomach  consist  partly  of  air,  and  the  residue  of  the  4.  Eructv 
chymej  such  air  is  partly  extricated  by  chemical  change,  but  still  more  ^o"  ^ 
in  all  probability  by  the  neat,  and  this,  in  the  ordinary  process  of  diees-  bclchiniji 
tion,  is  carried  into  the  duodenum,  and  sometimes  throueh  the  whole    ^ 
channel  of  the  intestines,  without  its  passage  being  perceptibleu(9)    But 
from  hurried  deglutition  and  want  of  proper  timely  suppression,  or  from 
habitual  indulgence,  the  air  may  be  abruptly  expelled,  either  upwards  by 
the  vulgar  process  called  beichtn^,  or  by  another  still  more  offensive  cre- 
pitus, each  of  which  (excepting  m  certain  positive  infirmities,)  may,  by 
due  care,  be  avoided.    The  results  may,  nowever,  be  sometimes  attri- 
buted to  diseases  classed  under  the  term  limosis  flatus  or  flatulency ^ 
which  may  appear  either  as  a  rumbling  of  the  bowels,  or  eructation, 
(belching,)  or  crepitus,  the  latter  being  a  rejection  of  wind  downwards.(r) 

The  other  more  decided  diseases  or  disorders  of  the  stomach  are  so  other  dis- 
multifarious  that  it  will  be  preferable  to  suspend  the  consideration  of  eaie%  fcc, 
them  until  we  examine  diseases  and  their  treatment  in  general.(/)    Dys-  (*) 
pepsia  or  indigestion  ^the  very  converse  of  its  due  function,  digestion,) 
seems  one  of  the  most  trequent  disorders  that  affect  this  organ.(f<)  Inflam- 

(Jt)  El.  Blum.  3:6;  3  Bell,  282  to  285f        {q)  3  Bell,  290;  1  Good,  120. 
1  Good,  7,  a;  2  Bost.  420  to  422.  (^j  1  Good,  120  to  125;  1  Dungl.  Phy. 

(/)  Dr.  ML  Hall,  on  the  mechanism  of    517. 

S%t28  ^'''^sn:^^^  8^*^20^'  ""•         «  »~'  ^"  ^"^"^^  C«P^-  ^»^^  ''''  ^^' 
/NO  S'  .  Ao?  *"»»«*»  and  Homer.  1  Amer.  Joiir.  Med. 

>"*Aj  "™      ,  Sci.  9.  where  see  the  colour  of  the  ato- 

r?J»  .1   o'S  T^      1   »K     «oA    niach  in  health  and  disease. 

(0)  3  Bell»  284;  see  Dungl.  Phy.  520        ,,,  „    ^      ^  .. 
to  526.  (0  Post,  part  11. 

(p)  1  Good,  125   to  133;  3  Par.  &        (u)  See  1  Good,  133  to  155;  Dr.  John- 
Fonb.  63.  aon  on  Indigestion,  Brous.  Pathol.  204. 
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GBAP.vi.  mation  is  anotber  dangerous  affection.(x)    The  chance  in  the  secretions 
SjKT.  III.  of  tiie  tongue  and  fauces,  from  disorder  of  the  stomach,  is  not,  it  has  been 
Dn»MTioir,  suggested,  a  consequence  of  an  influence  communicated  along  the  whole 
omtinuous  surface,  but  has  its  origin  in  the  natural  constitution  of  the 
parts,  a  connexion  which  nature  has  established  between  the  stomach  and 
the  tongue,  and  between  the  appetite  and  the  necessity  of  the  system. 
The  state  of  the  tongue,  the  loose  or  viscid  secretion  of  the  throat  and 
fauces,  even  the  secretion  of  the  saliva,  and  the  irritability  of  the  larynx, 
are  influenced  by  the  stomach.     The  more  permanent  and  demonstrable 
effects  on  the  tongue  are  principally  attended  to,  which,  perhaps,  is  the 
reason  that  we  only  know  by  this  that  the  stomach  is  disordered,  but  not 
how  it  is  affected.(y)     It  has  been  well  observed,  that  the  sympathy  of 
the  stomach  with  the  rest  of  the  intestinal  canal,  the  connexion  of  the 
head  and  stomach  in  their  affections,  the  effect  of  the  disorder  of  the  sto- 
mach on  the  action  of  the  vascular  system  and  of  the  skin,  and  the  strict 
consent  and  dependency  between  the  stomach  and  diaphragm  and  lun^s, 
and  in  a  particular  manner  with  the  womb,  testicles,  &c.;  and,  again,  me 
connexion  of  the  stomach  with  the  animal  economy  as  a  whole,  are  mat? 
ters  of  the  Qiost  serious  importance  to  be  kept  in  view  by  every  member 
Qf  the  medical  profes8ion.(z) 
Injuries  to       The  injuritM  to  the  stomach  are  those  which  create  indigeiiion,{a)  of 
the  ito-       by  poisons  introduced  therein,(6)  wounds,(c)  or  ruptures,  which  may  be 
viach,         occasioned  l;>y  violent  vomiting,  or  by  disorder.((f)   A  blow  on  the  re^on 
of  the  stomach,  >vili  sometimes  i^imediately  occaMon  death.(e) 

Of  bungler       Whilst  thas  considering  the  organ  of  the  stomach  and  the  functions  of 

and  thint,   digestion,  we  may  here  with  propriety  notice  the  two  appetites  of  hunger 

^^'^      and  thirst,  and  the  due  modes  of  satisfying  them. 

tui^  solid  Hunger  is  a  sense  with  which  mankind,  and  indeed  all  animals,  are  en- 
^^*       dowed,  as  a  monitor  and  stimulant  to  receive  aliment  when  essential  for 

finnger,  ^^  necessary  supply  of  nourishment,  and  its  dependence  on  the  general 
state  of  the  Dody.(^)  It  is  the  impulse  to  supply  fresh  elementary  par- 
ticles for  the  formation  of  new  blood  and  materials  in  the  room  of'^  those 
which  are  constantly  wasting.(g)  Various  opinions  have  existed  as  to 
the  seat  or  cause  of  hunger,  but,  the  better  opinion  seems  to  be,  that  it 
is  a  sensation  principally  occasioned  by  the  contracted  state  of  the  emp- 
ij  stomach,  becauses  hunger  ceases  immediately  upon  the  stomach  being 
filled,  and,  conseauently,  some  hours  before  the  digested  food  can  have 
become  chyle,  ana  much  longer  before  the  same  has  passed  into  the  tho- 
racic duct,  or  become  intermixed  with  the  blood,  or  has  really  assisted 
in  renovating  the  system.(&)  We  are  stimulated  to  take  food  by  two 
.circumstances;  on  the  one  hand  by  the  uneasy  sensation  of  hunger,  and 
on  the  other  the  anticipation  of  satiating  the  appetite  and  the  relish  of 
the  palate.  The  latter  certainly  assist,  and  high  seasoning  and  delicacies 
will  excite  the  appetite  even  when  the  stomach  is  full.^t)  Some  insist 
tliat  hunger  is  not  to  be  ascribed  to  any  mechanical  friction  of  the  coats 


(x)  2  Good,  352.  (e)  Coop.  Diet  tit.  Wounds,  1  Gibson, 

(y)  3  Bell,  293.  8"^?*  ^^• 

>^^  , ,  (3)  3  Pap.  &  Fonb.  63,  64. 

r-'          .              (0  2  Par.  &  Fonb.  174. 

(fl)  See,  m  generd,  Cppl.  Diet.  tit.  Di-  (/)  3  bcII,  292;  1  Dung!.  Phy.  461. 

gestive  Canal;  and  tit.  Indigestion.  ^\  £],  Blum.  294. 

(b)  2  Par.  &  Fonb.  163,  230, 254,  274,  (A)  Id.  299;  and  see  tlie  difierent  opir 

295,  357,  365;  3  id.  61,  63;  see  the  illus-  nions,  and  their  errors  observed  upon,  £1. 

trations  of  the  effect  of  different  poisons  Blum.  294  to  312;  and  3  Bell,  292,  293| 

on  the  stomach.  Dr.  Christtson  on  Poisons;  1  Dungl.  Phy.  46i  to  467. 

also^  Ryan,  lied.  Jur.  Chap.  xr.  (t)  3  Bell,  292. 
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w  ftides  of  the  Btomach  rubbing  against  each  other  when  in  an  empty  chap,  vl 
state,  nor  to  the  chemical  action  of  the  gastric  juice,  nor  to  the  effect  of  Sbct.  IIL 
atmospheric  pressure  upon  the  body,  as  has  been  supposed,  but  that  it  Dipwrioy. 
is  a  specific  sensation  produced  upon  the  nerves  connected  with  the 
stomach,  in  the  same  manner  as  the  organs  of  sense  have  their  appropriate 
nerves,  each  of  them  adapted  to  the  peculiar  perceptions  of  the  organ.  (A;) 
It  is  observed,  however,  that  it  is  not  improbable  that  the  action  upon  tne 
nerves  may  be  in  some  way  affected  through  the  intervention  of  the 
gastric  juice$(/)  and  the  sensation  of  hunger,  as  well  as  thirst,  has  been 
attributed  to  an  uneasy  feelini^  produced  by  a  peculiar  condition  of  cer- 
tain secreting  organs,  and  which  uneasiness  is  almost  immediately  re- 
moved by  a  change  in  the  condition  of  these  organs,  and  that  they  proba- 
bly depend  upon  the  state  of  the  mucous  membrane  which  lines  the  sto- 
mach and  fauces,  which  is  removed  by  the  reception  of  food  and  drink.(tii) 
The  effect  of  habit  in  modifying  the  sensation  of  hunger  and  appetite,  is 
considerable,  and  most  indiviikials  are  much  more  influenced  by  habit 
than  by  the  actual  calls  of  hunger  in  the  reception  of  food,  both  as  to  the 
time  of  taking  it,  to  the  nature  of  the  food,  and  upon  the  influence  of 
mating  upon  the  social  feelings. (71) 

Morbid  appetite  is  a  disease  of  various  descriptions,  either  deficient, 
or  anorexia  or  loss  of  appetite,  or  excessive,  termed  bulimia,  (from  B^ 
AifM«,)  or  it  may  be  depraved;  to  which  may  be  added  heart-burn,  flatu- 
lency, sickness,  and  indigestion;  all  of  which  we  shall  hereafter  con- 
sider. (0)  Morbid  craving  may  proceed  from  many  causes,  and  a  tape 
worm  has  occasioned  bulimia  or  excess  of  hunger,  causing  incessant  ap- 
petite.^) 

Thirst  is  considered  as  seated  in  the  tongue,  fauces,  oesophagus,  and  Thirst 
stomach,  or,  according  to  some,  it  depends  on  the  state  of  the  mouth  and 
fauces  only,  and  up<m  the  temporary  deficiency  of  the  mucous  secretions 
of  those  parts.(9)  But  as  thirst  is  only  momentarily  assuaged  by  wetting 
the  mouth  and  throat,  because  they  presently  become  dry  again,  and  fluids 
must  be  swallowed  to  be  effectual,  so  that  thej  may  be  absorbed  and  the 
part  thus  preserved  moist  by  constant  secretion ;(r)  it  should  seem  that 
the  stomach  is  concerned  in  thirst  as  well  as  hunger,  and  as  in  the  case  of 
hunger  so  in  thirst  it  consists  in  a  peculiar  action  on  a  certain  set  of  nerves 
resulting  from  the  effect  of  an  appropriate  stiinulus.(0  Thirst,  therefore, 
depends  on  the  state  of  the  secretions  which  bedew  these  parts,  and  arises 
either  from  a  deficiency  of  secretion,  or  from  an  unusual  acrid  state  of  it. 
Like  hunser,  it  would  appear  to  be  placed  as  a  monitor,  calling  for  the 
dilution  of  the  fluids  by  orink  when  they  have  been  exhausted  by  the 
fatigue  of  the  body  and  by  perspiration,  or  when  the  contents  of  the 
stomach  require  to  be  made  more  fluid,  the  more  easily  to  suffer  the 
necessary  cliangesofdigestion.(0  Violent  passions  also  freauently  induce 
thirst;  and  rage  or  terror  dry  up  the  mouth  and  throat,  and  cause  violent 
thirst.(u)  The  desire  for  drinking  may  become  diseased  and  morbid,  as 
either  excessive  or  impaired  variations  from  a  state  of  health,  which  we 
will  hereafter  more  particularly  consider. (j?)  Dr.  Copland  observes,  that 


(Ae)  H.  Magendie,  Phy.  voL  iL  p.  24; 
Diet  de  Scien.  Med.  vol.  ix.  p.  370,  tit 
Digestion;  Soemmering,  voL  vi.  p.  223,  a. 
149;  2  Best.  417  to  419. 

(/)  2  Bost  419. 

(m)  Jackson,  Prin.  Med.  371. 

(n)  IDungl.  Phy.461. 

(o)  1  Good,  100  to  155;  Copl.  Diet  tit 
pigestive  Canal;  and  Amer.  Cyclop.  Prac. 
MmL  tit  Abstinence,  and  see  post 


8) 


0  3  Bell,  292,  Brous.  Pathol.  221, 227. 

"iq)  El.  Blum.  294,  300;  1  Good,  93  to 
98;  2  Bost  419;  3  Bost  140. 

(r)  El.  Blum.  300;  Jackson,  Prin. 
Med.  S73, 

(b)  2  Bost  419;  1  Dungl.  Phy.  515. 

(/)  3  Bell,  292;  £1.  Blum.  294;  2  Bost, 
419. 

(tt)  EL  Blum.  294,  300. 

Ix)  Post,  part  ii.;  1  Good,  93  to  100, 
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CHAP.  VI.  thirst  has  been  imputed  to  irritations  or  inflammatory  actions;  but  although 
9«cT.  in.  it  is  certainly  a  symptom  of  this  and  other  diseases  of  the  stomach,  and 
DtgKmoy.  jj,g  ppg^  jjf  ^|,g  digestive  tube,  it  likewise  arises  from  diminished  exha- 
lation and  secretion  in  the  pharynx  and  fauces;  from  the  rapid  discharge 
of  the  aqueous  parts  of  the  blood  by  the  surfaces  or  kidneys;  and  from 
the  superabundance  of  saline  particles  in  the  serum.(y) 

Offoodand  Vtctuah  may  import  as  well  liquid  as  solid  food,  and  is  the  most  com- 
drink  in  prehensive  term.(2:)  Man  is  omnivorous,  i.  e.  capable  of  living  on  all 
geneni.  descriptions  of  food,  animal  as  well  as  vegetable,  not  being  absolutely 
poisonous  or  detrimental;  and  by  habit  he  may  become  enabled  to  live 
on  one  alone,  (a)  With  respect  to  the  nature  and  quantity  of  food  and 
drink  to  be  taken,  they  are  most  important  to  be  considered  with  regard 
to  health,  especially  ^hen  the  organs  of  digestion  are  weak  or  disor- 
dered; and  although  the  healthy  subject  need  not  be  very  particular  in 
his  study  of  the  nature,  selection,  or  extent  of  the  nourishment  he  is  to 
take  "  nam  sanis  omne  sanum,^^  yet  excesses  and  irregularities  will  either 
immediately,  or  in  the  course  of  time  gradually  induce  diseases,  under- 
mining the  constitution  and  occasioning  most  distressing  pains  and  con- 
sequences.(6)  As  to  the  nature  and  extent  of  the  food  and  drink  to  be 
taken,  and  the  times  when,  they  have  occupied  much  of  the  attention  of 
authors  on  physiology,(c)  and  of  the  most  judicious  and  zealous  phy- 
sicians, surgeons,  and  other  medical  practitioners,  who  should  in  cases  of 
disease,  or  of  serious  injuries,  bestow  a  part  of  their  time  and  attention  in 
directing  the  kinds  and  quantities  of  nutriment  to  be  taken  by  the  patient 
whilst  under  their  care,  and  for  want  of  which  their  remedial  measures 
would  be  frequently  counteracted  or  neutral ized.(r/)  The  stomach  and 
intestines  of  man  assimilate  him,  in  regard  to  the  nature  of  his  diet,  more 
to  the  herbivorous  than  to  the  carnivorous  animals,  and  yet  we  find,  as 
a  matter  of  fact,  that  either  kind  of  diet  is  perfectly  competent  to  his 
nutrition  and  support,  and  that  probably  the  best  state  of  health  and 
vigour  is  procured  by  a  due  admixture  of  the  two  classes  of  substances, (e) 
and  to  which  may  be  added  a  frequent  chanj^e  of  every  description  of  food, 
thereby  habituating  the  stomach  to  every  description  of  nourishment. 
Unwholesome  food  contaminates  the  chyle  and  the  circulating  and  se- 
creting fluids,  and  ultimately  occasions  co-existent  disease  of  several  vis- 
cera.{/)  We  will  fully  consider  the  subject  when  examining  the  cir- 
cumstances essential  to  the  continuance  of  health.(^)  It  will  here  suffice 
to  observe,  that  such  is  the  necessity  for  fresh  food  that  a  healthy  person 
cannot  abstain  from  it  a  whole  day  without  great  prostraticm  of  strength, 
nor  scarcely  beyond  two  or  three  days,  at  the  utmost  eight  days,  without 
danger  of  life.(A)    But,  with  respect  to  drink,  it  has  been  observed,  that 


(y)  Copl.  Diet.  tit.  Digestive  Canal.  most  able  and  justly  celebrated  physi- 

(z)  On  a  motion  for  a  new  trial  in  a  clans,  tliat,  independently  of  the  immedi- 
cause  tried  at  Kingston,  on  the   Home  ate  effects  of  careful  directions  in  this  re- 
Circuit,  under  the  game  Act,  5  Ann.  c.  spect,  tlie  kind  attention  of  the  practi* 
14,  8. 2,  Lord  Ellenboroiif^h  and  the  other  tioner  to  the  diet  of  the  patient,  would  be 
judges,  after  a  full  inquiry  into  the  im-  to  him  grateful,  and  ensure  composure: 
port  of  the  term  victuals,  held,  that  a  per-  see  fully,  Dewees,  Prac.  Phy.  31. 
son  who  merely  kept  what  is  vulgarly         (e)  2  Host.  363. 
called  a  gin  shop,  was  a  victualler,  al-        (/)  Copl.  Diet.  tit.  Disease,  598. 
though  he  never  provided  any  solid  food.         (i)  See  post. 

(a)  El.  Blum.  295  to  313;  1  Dungl.         (?i;  Amer.  Cyclop.  Prac.  Med.  tit.  Ab- 

Phy.  438.  stinence,  where  see  some  interesting  in- 

(6)  See  Johnson  on  Indigestion,  78  to  stances  of  men  living  even  longer.    It  will 

88.  be  observed  that  in  some  fevers  and  other 

(c)  El.  Blum.  294,  to  310}  3  Bell,  272,  disorders  little  or  no  food  is  received;  and 

287,  288;  1  Good,  4;  1  Dungl.  Phy.  438  Atticus,  whilst  affected  by  fever,  having 

to  4(50;  Jackson,  Prin.  Med.  316  to  327.  resolved  to  die  by  abstinence,  actually  in- 

{d)  It  lias  been  observed  by  one  of  tbe  voluntarily  thereby  cured  the  fever. 


DIGESTION.  190 

although  thirst  is  a  violent  desire,  drink  appears  not  very  necessary  to  life  chap,  vl 
and  health,  and  that  some  individuals  have  lived  in  perfect  health  and   Sxct.  in. 
strength  without  tasting  liquids.(t)     In  general,  however,  the  torment  of  DiwTioy. 
thirst  increases  until  drink  is  procured  or  moii»ture  applied  to  the  surface 
or  imbibed,  and  inflammation  of  the  mouth  and  throat  and  intense  fever 
at  length  ensue ;(/;)  whilst  in  the  absence  of  any  food  a  moderate  supply 
of  fluid,  especially  water,  lengthens  life  considerably.(/)    In  abstinence 
equally  great  imbecility  of  mind  takes  place  as  of  body.(m) 


At  the  Pylorus,  (the  lower  orifice  of  the  stomach,)  the  iniestinal  canal  Intestinal, 
(otherwise  intestines,  bowels,  or  guts,)  commences  and  extends  to  and  alimentaiy, 
terminates  with  the  anus.  In  the  adult  human  subject  it  is  from  thirty  to  ^^'IT**- 
thirty-five  feet  in  length,(o)  but  the  entire  length  considerably  varies  in  j^^^-^J^ 
different  persons,  especially  in  that  part  called  the  small  intestines,  and  (n)^ 
without  any  proportional  difference  in  the  stature  of  the  body;  and  in 
infants  they  are  generally,  in  comparison,  double  the  length  than  in  man- 
hood, although  upon  the  whole,  they  considerably  increase  in  growth  to 
their  ultimate  full  development  of  tlie  body.(/7)  The  small  intestines  are 
usually  twenty-six  feet  long,  or  from  four  to  five  times  the  length  of  the 
body;  and  the  large  intestines  only  one  length  of  the  body,  or  only  about 
six  feet.C^)  In  various  animals,  and  in  man,  it  has  been  wisely  ordained 
that  the  length  of  the  intestines  shall  accord  with  the  nature  of  the  food 
on  which  they  subsist.  If  the  food  be  entirely  or  principally  animal  it  is 
the  sooner  assimilated  and  adapted  to  the  recruiting  and  nourishment  of 
the  system,  and  the  canal  is  in  general  shorter,  whilst  in  those  animals 
that  feed  on  herbs  it  is  proportionally  long,  and  man  being  omnivorous 
the  intestines  are  of  an  intermediate  length,  so  that  all  the  nourishing 
particles  of  the  food  may  be  the  better  perfected  into  chyle  and  separated 
and  absorbed,  and  the  residue  passed  ofl*as  waste  at  the  lower  extremity* 
The  intestinal  canal  is  coiled  on  itself,  so  as  to  form  folds  or  convolutions, 
and  is  divisible  into  two  parts,  diflfering  in  size  and  situation  as  well  as 
esr/emo/ conformation;  the  division  between  them  being  moreover  marked 
by  a  peculiar  valvular  structure,  which  in  general  prevents  a  reflux  of  the 
ingesta  after  they  have  passed  beyond  the  ileum.(r)  The  part  of  the 
canal  t>etween  the  pylorus  and  the  valve  is  called  the  small  intestines, 
and  the  remainder  thence  onward  to  the  anus  the  large  intestines.(9) 
Beside  these,  and  contributory  to  the  function  of  digestion,  and  for  the 
purpose  of  carrying  off  the  waste  of  fluid  matter,  there  are  several  other 
organs  which  surround  the  intestinal  canal,  or  are  near  thereto,  and  are 
connected  with  it  in  a  peculiar  manner,  such  as  the  Liver  and  gall  blad- 
der, the  Pancreas,  the  Spleen,  and  the  Kidneys^  &c.(0 

The  number  of  the  coats  or  tunics  of  the  whole  intestinal  canal  are  the  The  coata^ 
same  as  those  of  the  stomach.(f/)  The  external,  excepting  in  a  portion  of  the  nerves,  Scc^ 
duodenum,  is  a  continuation  of  that  part  of  the  peritoneum  which  forms  the  ^  }^^  "?• 
mesentery.  The  muscular  consists  of  two  orders  of  fibres,  the  one  long!-  ^^'^"fj  *" 

(i)  El.  Blum.  295;  1  Good,  99.  {q)  Id.;  3  BeH,  294. 

Ik)  Id.  302;  Jackson,  Prim.  Med.  373.         (r)  1  Dungl.  Phy.  430;  1  Good,  9. 

(/)  Id.  301;  1  Good,  110.  («)  Jackson,  Prin.  Med.  333. 

f m)  Amer.  Cyclop.  Prac  Med.  tit  ab-        (0  ^  Good,  9. 
atinence.  (<0  1  Dungl-  Phy.  429;  ante,  186;  see 

(n)  See  1  Dungl  Phy.  429  to  43a  ^  ^  Bost.  352;  3  BdU,  296  and  300  to 

;  ^               ^      J  309  as  to  the  coats  of  the  small  intestines; 

(o)  2  Horn.  Anat  28.  and  ^  to  the  coats  of  the  colon,  2  Hom^ 

{p)  1  Good,  2,  3.  Anat.  28, 36. 
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CHAP.  VI.  todinal,  interrupted,  external,  and  found  especially  about  the  part  opposite 
Sect.  IIL  the  mesenterjj  the  other  annular  and  circular,  possessing  the  power  of 
Diewnoy.  narrowing  the  canal,  while  the  former  shortens  it.  Upon  both  depends 
the  very  great  and  permanent  contractility  or  irritability  of  the  intes- 
tine8.(j;)  Nervous  coat,  as  it  is  called,  is  condensed  cellular  membrane, 
easily  reduced  by  handling,  or  more  particularly  by  inflation,  into  a 
spumous  tela;  in  it  the  intestinal  blood  vessels  which  arise  from  the 
mesentery  are  distributed  in  a  beautiful  arborescent  form;  the  intestines, 
no  less  than  the  stomach,  are  indebted  to  it  for  their  tenacity  and  strength. 
The  interior  coat,  lined  by  its  delicate  epithelium,  and  deserving  the 
name  of  villous  in  the  small  intestines  more  than  in  any  other  part  of  the 
canal,  forms,  in  conjunction  with  the  inner  surface  ot  the  former  coat, 
here  and  there  undulated  ridges  and  rugous  plicae,  which  in  dried  and 
inflated  intestines  resemble  tne  blade  of  a  scytlie,  and  are  termed  the 
vulvulae  conniventes.  The  villi  are  innumerable  upon  the  inner  surface 
of  the  intestines,  and  their  beautiful  and  minute  vascular  structure,  when 
distended  with  chyle,  has  the  appearance  of  a  mushroom.  The  base  of 
these  villi  is  surrounded  by  innumerable  glandular  follicles  adhering 
chiefly  to  the  nervous  coat,  and  opening  into  the  intestinal  canal  by  a 
very  small  orifice,  through  which  they  discharge  the  mucus  that  lines  the 
whole  internal  surface  of  the  intestines.(y} 
The  intestinal  canal  also  is  supplied  with  arteries^  veins^  and  conse- 

3uently  blood;  the  duodenum  receives  branches  from  the  pancreatico 
uodenalis,  the  pyloric  and  the  superior  mesenteric  arteries;  tne  jejunum 
and  ileum  are  supplied  from  the  ramifications  of  the  great  mesenteric 
artery;  the  colon  from  those  that  come  from  the  concavity  of  its  arch 
and  from  the  inferior  mesenteric;  and  the  rectum  from  the  latter  and  the 
hemorrhoidal  branches;  the  veins  all  converge  to  form  the  vena  portae. 
The  nerves  are  derived  from  the  mesenteric  plexus.(2;) 
Move-  The  intestines  agree  with  the  stomach  in  respect  of  their  having  a 

mentsof  peristaltic  action^  and  which  occurs  principally  when  the  chymous  pulp 
theintet-  enters  them.  In  the  small  intestines  this  is  even  more  lively  than  in 
^"^^''  the  stomach.    This  agitates  it  by  an  undulating  contraction  of  difi'erent 

parts  of  the  canal,  and  propels  it  from  the  duodenum  towards  the  large 
intestines.(a^     Their  peristaltic  motion  is  much  weaker  than  that  of  the 
small  intestines.  ^6)     The  bile  contributes  in  stimulating  the  intestinal 
canal,  and  when  interrupted  in  its  proper  flow  costiveness  is  the  conse- 
quence.(c)    It  has  been  observed  that  it  is  not  improbable  that  the  state 
of  compression  in  which  the  abdominal  viscera  are  retained  by  the  dia- 
phragm, and  the  alternate  motion  to  which  they  are  subjected  by  inspi- 
ration and  expiration,  may  have  an  effect  in  propelling  the  chyle  along 
the  lacteatls  and  the  thoracic  duct,  but  that  tne  influence  is  not  in  that 
decree  and  extent  as  heretofore  supposed .(ef) 
Division  of     Anatomists  have  agreed  in  considering  the  small  intestines  divisible  in  to 
the  intes-    three  parts,  viz.  the  Duodenum,  Jejunum,  and  Ileum;  they  are,  however, 
^■^^  ii^    but  portions  of  a  continuous  tube,  the  lines  of  division  between  them  being 
•'~^™.  altogether  arbitrary  and  imperceptible.(e)    They  have  also  divided  the 
ofthesdid  S^^^  intestines  into  the  Ccecum,  Colon,  and  Rectum.{f)   The  structure 
ylaoen^       of  all  these  are  alike  excepting  in  diameter,  and  that  the  colon  has  cells, 
whilst  the  rectum  has  none;  and  that  the  duodenum  is  peculiarly  con- 

(a?)  El.  Blum.  350;  3  Bell,  301,  302-,        (c)  3  Bell,  296  to  298;  1  Dungl.  Phy. 
Tuson's  Comp.  232.  509. 

(y)El.  Blum.  350,  351;    2  Homer,        (rf)  2  Bost  48. 

'^Ti^^i'^lum  ^^0  'K'i\  («)  1  D«in«rl.  Phy.  430;  1  Good,  2,-  3 

g   EL  bIT  3g  ?  Dungl.  Phy.  501;  B<^"> V  2  lost.  3^  353. 

3  Bell,  303.  (/)  2  Homer,  Anat  34;  2  Bost.352y 

ih)  £1.  Blum.  335;  1  Dungl.  508.  353. 


DIUK8TI0N.  SOI 

stmctod,  and  from  ite  operating  similarly  in  some  respect  it  has  been  cbap.  vl 
termed  by  some  anatomists  as  the  Second  Slomach.{g)    We  will  consi-  ^'^'  ™' 
dcr  each  of  these  and  their  adjacent  parts  in  their  natural  order,  and  the  P'o'^'iojf 
process  of  chymification  and  chyle  and  of  absorption,  and  then  notice 
what  relates  to  the  solul  viscera  which  contribute  to  the  function  of  di- 
gesdoB  and  carry  off  the  waste  fluids. 

The  SmaU  Intestines  are  first,  iheDuodenumf  secondly*  the  Jejunum;  The  fmaU 
and  thirdly^  the  Ueum$(h)  and  these  are  usually  about  twenty-seven  feet  jatestinei 
in  lmgth.(i)  The  diameter  of  the  canal  of  the  small  intestines  gradually  j^Pa^icu- 
and  imperceptibly  diminishes  as  it  becomes  the  more  distant  from  the     * 
lower  orifice  of  the  stomach,  so  that  the  termination  of  the  ileum  in  the 
caput  coli,  at  the  extremity  of  the  ileum,  is  considerably  smaller  than  in 
the  duodenum;(A)  namely,  at  the  upper  commencement  of  the  duodenum 
it  is  in  diameter  about  an  inch  ana  three  quarters  of  an  inch,  whilst  at 
the  lower  part  of  the  ileum  it  is  only  an  inch  and  one  quarter .(/)  It  has 
been  observed  that  the  division  into  the  small  and  lai^e  intestines  may 
be  considered  as  founded  upon  their  physiolodcal  nature  as  well  as  upon 
their  anatomical  structure ji  for  it  appears  to  be  in  the  former  alone  that 
anj  part  of  the  digestive  process  is  carried  on,  the  latter  being  principal* 
ly  intended  to  remove  from  the  system  the  refuse  matter  whicn  is  inca- 
pable of  undergoing  the  process  of  chylification.(?n) 

The  Duodenum  is  stated  to  have  bieen  so  called  because  it  is  in  length  l,  Duodoi 
about  the  same  as  the  breadth  of  twelve  lingers^  but  this  is  an  error,  as  num. 
it  very  much  exceeds  that  lei)gth.(nj  It  was  at  one  time  named  ven- 
triculus  succedaneus,  because  from  its  functions  and  great  distensibility 
it  resembled  an  accessory  stomach;  and  it  has  been  termed  a  secondary 
stomachy  as  again  in  a  degree  digesting  the  food:(o)  it  is  of  a  redder 
colour  than  the  rest,  has  a  thicker  muscular  coat,  and  receives  only  a 
partial  covering  from  the  peritonstum,  and  is  fixed  more  closely  to  the 
body,  without  floating  like  the  other  inte8tines,.(p)  It  is  perforated,  at 
the  distance  of  three  or  four  fin^rs'  breadth  from  the  pylorus,  by  the 
ends  of  the  biliary  and  pancreatic  ducts  for  the  reception  of  bile  and 
pancreatic  juices.  In  the  duodenum  the  lacteal  vessels  begin  to  appear, 
out  not  so  numerously  as  in  the  jejunum.(g)  It  is  greatly  larger  than  any 
other  part  of  the  small  intestines,  irregular  and  sacculated,  more  fleshy, 
and  although  it  has  fewer  plicx,  it  is  more  glandular,  and  more  vascular^ 
but  its  greatest  peculiarity,  and  that  which  nfust  convince  us  of  its  im- 
portance in  the  animal  economy,  and  that  of  the  necessity  of  attending 
to  it  in  disease,  is  this,  that  it  is  the  part  which  receives  the  biliary  ana 
pancreatic  ducts,  and  in  which  a  kind  of  second  stage  of  digestion  takes 
place$(r)  for  the  next  stage  of  the  digestive  process  after  that  in  the 
stomach,  takes  place  in  theduoilenum,  which  easily  admits  of  distention, 
and  receives  the  food  in  the  form  of  chvme  from  the  stomach.  Here  the 
bile  (the  most  highly  animalized  of  all  the  secretions,)  and  abundance  of 
the  pancreatic  juice  tempering  it,  meet  the  thjme,  and  a  new  play  of 
afiiiiities  commences,  the  bile  bein<>;  separated  intu  two  parts,  its  saline 
principles  and  its  rebin.(<¥)  'I  he  latter  is  discharged  with  and  gives  a 
colouring  matter  to  the  excrement,  the  former  become  decomposed,  at- 
tenuate the  chyme,  and  communicate  their  azute,  and  thus  complete  its 

(if)  2  Host.  ^5\  not.-; 3  IKll,  295,  296.  (o)  I<1.  S'JG;  2  Bo^U  446,  note;  1  Dun^l. 

(A)  3  Bell,  294;  2  Honwr,  Anat.  31.  Phy.  430. 

(i)  1  GocmI,  2;  .inti-,  199.  (p)  2  Horner,  Anat  32. 

(A)  3  Bell,  299?  2  Horner.  Anat.  28.  /^'  jj 

it)  Ex  rk:lat.  a  most  experienced  ana^  ^^^     * 

tomist.  ('•^  3  Bell,  595;  1  Good,  ir>6:  2  Bost. 

(m)  2  Bost.  353.  ^^t  note.    Jackson,  Prin.  Med.  356. 

(n)  3  Bell,  295.  {»)  1  Good,  136;  3  Bell,  268, 238. 
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cHAr.  Ti.  amm&fiisatiotti  in^le  the  juice  of  the  pancreas  dilutes,  and  holds  tEe  nur^ 
SicT.  in«  terial  in  solution,  and  probably  contributes  to  some  other  effect  whiciv 
Diotinoy.  y^^  j^^^  y^^  y^^^  discovered.  In  this  liquid  state  it  is  called  Chyle.  The 
recrementary  part  which  descends  into  the  larger  intestines,  is  attacked, 
as  it  proceeds,  by  the  mouths  of  a  considerable  number  of  lacteals,  whiclr 
suck  or  absorb  whatever  small  quantity  of  the  chyle  may  accidentally 
remain  intermixed  with  it,  after  escapmg  the  innumerable  host  of  the 
same  vessels  which  concentrate  their  moutlis  in  the  inner  surface  of  the 
small  intestines.(/) 

The  Duodenum^  in  its  course,  curves  on  itself,  so  as  to  describe  a  con-- 
siderable  portion  of  a  circle;  for  having  commenced  at  the  pylorus,  it 
ends  at  the  left  side  of  the  second  lumbar  vertebrae,  and  is  divisible  inta 
three  portions^  each  presenting  some  circumstances  deserving  notice.- 
The  first  inclines  imwards  ana  to  the  left  side,  so  as  to  touch  thd  gall 
bladder,  and  soon  after  death  becomes  tinged  yellow  by  the  bile.  At  this 
point  the  intestine  turns  on  itself,  and  descends  perpendicularly  in  front 
of  the  risht  kidney,  as  far  as  the  third  lumbar  vertebra,  .where  it  again 
alters  its  direction,  passing  across  the  spine,  ascending  a  little,  gdas  to  end 
at  the  left  side  of  the  second  lumbar  vertebra,  where  it  is  continuous  with 
the  jejunum.  The  ascending  portion  is  covered  by  peritonaeum  in  the 
same  way  as  the  stomach  is;  the  descending  part  is  covered  by  it  only  on 
its  antenor  surface,  whilst  the  transverse  part  has  no  immediate  serous* 
investment,  as  it  merely  lies  in  the  divergence  of  the  two  layers  of  the 
transverse  mesocolon*  Its  muscular  coat  is  thick,  the  circular  fibres 
being  more  strongly  marked  than  the  longitudinal.  The  internal  presents 
a  greater  number  of  transverse  folds,  called  valvule  conniventes.  At  the 
angle  of  union  formed  by  the  descending  and  transverse  parts  of  the  in- 
testine, will  be  observed  a  small  papilla,  marking  the  orifice  of  the  biliary 
and  pancreatic  ducts ^  which  open  into  the  duodenum  at  that  point.  The 
superior  mesenteric  artery  lies  upon  its  transverse  part,  and  the  head  of 
the  pancreas  is  received  within  its  curve.(u)  It  is  clearly  established,  that 
the  duodenum  is  the  part  which  is  most  particularly  subservient  to  the 
important  process  of  chylification,  while  the  office  of  the  jeiunum  and 
ileum  is  principally  confined  to  abstracting  the  chyle  from  the  residual 
mass,  and  which  is  accomplished  by  its  being  gradually  transmitted  along 
their  cavity;  thus  permitting  the  lacteals  to  absorb  the  nutritive  parts  as- 
it  is  brought  into  contact  wim  their  orifices,  and  in  the  manner  hereaJfter 
described  when  considering  the  function  of  absorption.(2:) 
IKieaKtsf  The  study  of  the  diseases  connected  with  the  duodenum,  it  has  been- 
the  duo-  observed,  is  the  most  important  which  can  occupy  the  attention  of  the* 
denum.  physician  or  other  medical  inquirer,  but  the  full  consideration  of  them 
nere  would  be  misplaced.(y) 

S.  The  je-  The  Jejunum  is  so  called  from  its  generally  appearing  collapsed  and 
jumim.  empty  after  death.(z)  This  and  the  ileum  occupy  the  interval  from  the 
duodenum  to  the  ileo  coecal  valve;  and  it  is  said  that  two-thirds  are  as- 
signed to  the  jejunum,  and  the  residue  to  the  ileumia)  But  Blumenbach 
states,  that  the  ileum  is  the  longest  of  the  three,  fuller,  and  as  it  were 
inflated,  and  sometimes  resembung  the  large  intestines  by  the  appear- 
ance of  bullas.(6)  Others  contend,  that  the  extent  of  the  jejunum  is  two- 
fifths  of  the  wnole,  and  its  convolutions  are  formed  in  the  Umbilical  re- 
S*on,  whilst  the  Ileum  lies  in  the  Epigastric  and  Iliac  regions,  surrounds 
e  jejunum  and  the  sides  and  lower  part,  and  forms  three-fifths  of  the 
whole  extent  of  die  intestine  from  the  mesocolon  to  the  valve  of  the 

(0  1  Good,  136.  (y)  3  Bell,  298. 

(«)  2  Homer,  Anat.  32;  3  Bell,  295,  (z)  El.  Blum.  350;  1  Dungl.  Phy.  431. 

396;  Dr.  Johnaon  on  IndigesUon.  (a)  Quun's  £1. 505. 

Ce)  2  Boft.  353, 354.  (b)  El.  Blum.  350. 
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t3dlon.(e)    The  Jejonum  differs  from  the  daodenam  in  denying  iU  com-  cbap.  vl 
mon  coat  wholly  from  the  peritonaeum,  in  its  being  smaller,  in  having  a  S«rr.  III. 
weak  muscular  coat,  the  external  fibres  of  which  are  extremely  minute,  Pro»"oy. 
and  in  the  valvulae  conniventes,  villi,  and  lacteals,  which  proceed  from 
them,  being  much  more  conspicuous  and  numerous.((f) 

The  Iletim  or  Ileon  is  so  called  from  its  convo1utions(«)  and  from  its  3.  The 
position  in  the  fossae  of  that  name.  It  is  said  that  two-thirds  of  the  Ileum, 
space  between  the  duodenum  and  ileo  coecal  valve  is  occupied  by  the  je- 
junum, and  one-third  by  the  ileum|(/)  but  as  just  observed,  others  say, 
that  the  ileum  is  the  three-fifths  and  the  jejunum  only  two-fifths  of  the 
entire  length  of  the  two.(g)  The  ileum  diners  from  the  jejunum  in  be- 
ing less  in  diameter  and  its  coat  thinner  and  paler,  and  in  having  fewer 
and  smaller  lacteal  yessels*(A) 

We  have  seen  that  the  chyme  is  poured  through  the  pylorus  into  the  Fundkm 
duodenum^  and  that  at  the  same  part  of  the  small  intestines  is  constantly  pftlicsmsU 
poured  through  its  own  vessels  a  very  large,  quantity  of  liquid  W/e,  JJJ'j'J?** 
-and  o(  pancreatic  juice,  and  which  being  mixed  up  with  the  mucus  secreted  pn)oe«  of 
from  the  interior  coats  of  the  duodenum  and  other  small  intestines,  to-  cAy/i/lea- 
getiier  tend  to  perfect  the  operation  of  cliylification,  or  converting  the  Hon,  or 
chyme,  into  the  liquid  technically  termed  Chyle,  which  soon  becomes  as-  conyernon 
similated  to,  and  part  of  the  new  blood .(i)    The  bile  proceeds  from  the  ^^  die 
/»ver,  and  its  gcdlol€tdder,  ihe  pancreatic  juice  from  the  pancreas,  and  the  ?!!^"S^  u 
tnueus  from  the  internal  coat  of  the  small  intestines.    As  it  may  avoid  ^^^     ^ 
repetition,  we  will  postpone  the  minute  description  of  bile  and  pancreatic 
,  juice  until  we  presently  describe  the  solid  and  celhteral  viscera  of  the 
abdomen.^A;)     Most  physiolo^sts  are  of  opinion  that  chylificatton  is  per- 
formed principally  by  the  action  of  the  bile,  and  that  the  effect  of  it  is  to 
precipitate  the  effete  matter;  but  others  dispute  that  doctrine,(/)  and 
insist  that  the  precise  operation  of  chylificatton,  and  how  it  is  effected,  is 
Init  little  known.(m)    It  seems,  however,  to  be  the  better  opinion,  that 
chjlification  is  essentially  connected  with  the  conjoint  action  of  the  bile, 
and  pancreatic  fluids  in  the  daodenum,(n)  and  that  the  bUe  causes  the 
nutntioos  parts  of  the  chyme  to  be  separated  from  the  other  parts  less  nu- 
tritious or  waste,  and  the  former,  when  so  separated,  becomes  a  purer 
Tnilky  coagulated  fluid,  called  chyle,  and  is  attracted  from  the  residue  to 
the  inner  surface  of  the  villous  coat  of  the  intestines,  and  from  which  it  is 
carried  through  the  lacteals  and  absorbent  vessels  into  the  thoracic  duct; 
whilst  the  residue,  being  principally  feculent  matter,  thus  separated  from 
the  more  nutritious  part,  is  passed  into  the  larger  intestines,  and  the 
li^reater  part  not  there  absorbed  is  carried  off  as  faeces.(o)    However, 
Mr.  Bell  has  observed  that  it  is  more  natural  to  suppose  that  the  very 
peculiar  property  of  life,  the  coagulation  of  the  chyle,  is  bestowed  throum 
the  influence  of  the  villous  surface  of  the  intestine,  than  produced  by  the 
mere  pouring  in  of  a  secretion  like  the  bile,(/7)  and  Tiedemann  and 
Gmelin  contend,  that  the  only  use  of  the  bile,  in  chylification,  is  that  of 
accomplishing  the  solution  oV  fatty  substances,  and  to  which  solution  is 
attributable  mt  white  colour  or  appearance  of  chyle,  and  which  it  does 


(c)  3  Bell,  299{  2  Homer,  Anat.  33.  (A)   Dr.  Johnson   on  Indigestion;   1 

Id)  1  Dungl.  Pby.  431.  Good,  21;  1  Dungl.  Phy.  502. 
it)  El.  Blum.  350.  (0  8  Bell,  310, 311, 296;  1  Good,  22. 

(/)  Quain,  £1.  505.  (m)  1  Good,  21  to  25. 

j)  EL  Blum.  350;  3  Bell,  299;  2  Hor-        (n)  Id.  21 ;  1  Dungl.  Phy.  504  to  506. 
ner.  Anat  33.  (o)  Id.  21 ;  3  Bell,  310,  307,  308,  237, 

(A)  3  Bell;  299;  Tuson's  Comp.  233.  238, 296, 297. 
(t)  El.  Blum.  352;  1  Good,  21.  {p)  3  Bell,  311. 
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CHAP.  VI.  not  exhibit  unless  the  food  contain  fatty  matter;(9)  and  they  attribute  six 
Sbct.  n.    uses  to  bile,  Ist.  By  its  stimulant  properties  it  excites  the  flow  of  the 
'Dirnvnov,  intestinal  fluids,  as  is  proved  by  the  unusual  dryness  of  the  faces  in 
jaundiced  persons,  and  the  costiveness  that  ensues  when  the  due  flow  of 
bile  from  its  ducts  in  interrupted.(r)     2dly,  It  probably  stimulates  the 
intestinal  muscular  fibres  to  action.  Sdly,  As  it  contains  an  abundance  of 
•azotised  principles,  it  may  contribute  to  animalize  those  articles  of  food 
which  have  no  az,ote  in  their  composition,  as  in  ve^et^ble  food.    4thly« 
It  tends  to  prevent  the  putrefaction  of  the  food  during  its  course  through 
the  intestines,  because,  when  it  is  prevented  from  flowing  into  them  their 
tontehts  are  much  fartlier  advanced  in  decay  than  in  the  healthy  state. 
6thl)r,  It  probably  tends  to  liquefy  and  render  soluble  the  fatty  part  of  the 
tood.     6thly,  It  is  to  be  regarded  as  an  important  secretion,(«)  carrying 
ofl*  with  the  faeces  the  excess  of  carbon  introduced  into  the  system  with 
vegetable  food,  and  not  thrown  off^b^r  the  lungs.f/)     In  the  jejunum,  the 
&t/e  being  undecom posed  and  mixed  with  the  equable  pulp  of  the  intestines, 
and  consequently  diflused  and  diluted,  cannot  exhibit  its  true  colour.  But 
after  its  separation  into  two  parts,  the  excrementitious   part  mixed  with 
the  precipitated  foeces,  and  as  it  were  again  concentrated,  now  discovers 
its  original  colour,  and  imparts  it  to  the  fsces.(ri) 
kore  tt"         '^^^  more  recent  experiments  and  examinations  of  the  same  professors, 
cent  disco-  Tiedtmann  and  Gmelm,  have  induced  them  to  observe  that.wilh  respect  to 
veriesand   the  small  intestines,  their  upper  part  contains  a  considerable  quantity  of 
obserra-      uncombined  acid,  which  is  principally  acetic,  mixed  with  a  little  butyrici 
^*'"*         nnd  rarely  with  the  muriatic,  and  that  advancing  along  the  small  intes- 
tines this  acid  disappears,  white  in  their  lower  part  the  fluids  are  found  to 
be  alkaline;  and  they  explain  the  functions  of  the  small  intestines  as 
Ibllows.    The  acid  chyme  is  mixed  with  the  bile,  pancreatic  juice,  and 
the  secretion  from  the  mucous  membrane;  the  muriatic  acid  unites  with 
the  soda  of  the  bile,  disengaging  the  acetic  or  carbonic  acids  with  which 
the  alkali  was  previously  combined,  and  likewise  the  cholesterine  of  the 
bite;  and  hence  are  produced  the  white  flakes,  which  have  erroneously 
teen  supposed  to  be  chyle.   Chyle,  these  professors  insist,  cannot  exist  in 
ihe  intes>tines,  ^  dans  i'etat  normal,"  because  it  is  only  in  the  liquid  state 
that  it  can  enter  the  abhoi  bents,  and  it  is.  said  that  it  can  never  be  de- 
tected except  in  those  vessels.     The  pancreatic  juice  and  the  intestinal 
tuucus  are  considered  to  contribute  to  the  effect,  but  it  is  not  ascertained 
in  what  their  actions  precisely  consist,  but  it  may  be  presumed  that  the 
operation  is  in  a  great  measure  mechanical. (x) 

Of  th«  '^^^  ancient  physiologists  did  not  sufficiently  distinguish  between  chyme 

chyk.  lind  chyle^  (both  ^vf*H  and  ;^vA0f  having  been  indiscriminately  used  to 
express  any  juice,)  but  treated  each  under  the  former  denomination,  and 
it  is  uncertain  when  the  present  distinction  was  flrat  recognised.  Modern 
physiologists  have^  however,  long  limited  the  term  chyme  to  that  pulta- 
ceous  mass  when  it  is  poured  from  the  stomach,  and  after  the  same  has 
becoitoB  mixed  with  the  bile  and  pancreatic  j dice  in  the  small  intestines. 
The  term  is  now  uniformly  ckyle»(v)  It  is  aamitted  by  the  ablest  modern 
physiologists  that  the  mode  in  which  chyle  is  formed  has  not  been  ascer- 
tained with  any  adequate  degree  of  certainty,  {z)    But  although  it  is 


(q)  1  Good,  23;  1  Dungl.  Phy.  505.  (x)  Tiedemann  and  Gmelin,  Recher- 

(r)  3  Bell,  297.  ches,  &C.,  vol.  i.  396;  3  Best.  330  to  33& 


(«)  1  Good,  23, 24;  El.  Blum.  335,  336;  ..  „  -^  « .«  „„..  ««o  „  .^ 

Bci,  297, 298;  Jackaon,  Prin.  Med.  357.  ^  ^^  ^  ®^  ^*^'  "^'^^  ^^'  """^ 

(n  1  Good,  24^  25.  (2}  2  Best  3S 

<tt)  EL  Blum.  353»  336.  Prin.  Med;  358. 
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admitted  that  the  precise  process  of  chylifkation  is  still  involved  in  con-  C|^f.  ti, 
siderable  perplexity  and  ooscuritj,  jet  it  is  assumed  that  the  properties  ^kt.  m. 
of  chyle  itself  are  well  known.((i)     The  term  chyle  is  from  the  Greek  P'>— "o^* 
Xv^t  juice,  or  fluid.     It  is  composed  of  the  same  mixed  alimentary  ma- 
terials as  the  chyme  which  has  been  passed  into  the  duodenum,  and  theit 
intermixed  principally  near  the  orince  of  the  biliary  duct,  and  there 
acted  upon  and  influenced  by  the  pancreatic  juice  trom  the  pancreas, 
and  the  bile  from  the  liver,  and  trom  other   secretions  found  in  the 
duodenum  itself. (6)    Chyle,  however,  varies  in  some  degree  according 
to  the  part  in  which  it  is  found,  and  its  then  degree  of  perfection.     By 
the  moving  powers  and   solvents  which  we  have  noticed   the  chyme 
poured  through  the  pylorus  into  the  duodenum  unders^oes  therein,  and  in 
the  other  small  intestines,  but  principalljr  in   the  former,  remarkable 
changes.(c)     When  found  in  the  intestines  it  is  observed  to  consist  of  al- 
bumen, serum,  globules,  and  salts.(J)    In  the  jejunum  the  chymous  mat- 
ter becomes  a  more  liquid  pulp,  ecjually  mixed  of  a  gray  colour,  and  aci- 
dulous odour.    In  the  Ileum  it  begins  to  separate  into  two  parts,  namely, 
into  the  faBces,  of  a  pale  yellowish  brown  colour  and  nauseous  smell;  and 
the  genuine  chyle,  not  previously  absorbed,  swimmins:  upon  the  former^ 
and  extracted  Irom  the  chyme  and  separated  by  the  bile  from  the  faeces, 
is  destined  for  absorption  by  the  lacteuls.(e)     IBut  Dr.  Prout  and  Dr.  Ei- 
iiotson  observe,  that  a  great  part  of  the  chyle  is  generally  formed  and  ac- 
tually absorbed  before  the  digested  mass  reaches  the  ileum ;(/)  and,  in- 
deed, as  the  jejunum  has  infinitely  more  lacteals  than  the  ileum,  it  may 
be  inferred  that  more  chyle  is  absorbed  in  the  former  than  the  latter.(^} 
The  chyle,  when  thus  produced  from  chyme,  and  separated  from  the  re- 
sidual mass,  is  a  white  opaque  substance,  considerably  resembling  cream 
in  its  aspect  and  physical  properties,  and  if  removed  from  the  body,  ii 
begins  to  concrete,  and  finally,  like  bloody  separates  into  two  parts,  a 
dense  white  coagulum,  and  a  transparent  colourless  fluids  an  operation 
which  appears  to  be  very  analogous  to  the  spontaneous  separation  of  the 
blood  into  the  crai^samentum  and  the  serum.     Hence,  it  appears  that  in 
its  chemical  properties,  as  well  as  in  its  physiological  relation,  we  may 
regard  chyle  as  a  kind  of  intermediate  substance  between  the  chyme  and 
the  blood. (A) 

If  the  man  or  animal  from  which  the  chyle  is  extracted  has  eaten  ani- 
mal or  veeetable  substance  of  a  fatty  nature,  the  liquid  drawn  from  the 
thoracic  auct  is  of  a  milky  appearance,  a  little  heavier  than  distilled  wa« 
ter,  of  a  strong  spermatic  odour,  of  a  salt  taste,  slightly  viscid,  and  plain- 
ly alkaline,  it  soon  separates  into  three  parts,  a  solid  one,  that  remains 
at  the  bottom,  a  liquid  one  nearest  the  top,  and  a  third,  which  forms  a 
very  thin  layer  on  the  surface,  at  the  same  time  the  chyle  assumes  a 
bright  rose  colour:  but  when  the  food  has  been  void  of  fat,  instead  of 
being  of  an  opaaue  white  colour,  the  chyle  is  opcUine  and  nearly  trans- 
parent, and  the  layer  on  the  surface  is  less  evident.  However,  notwith- 
standing fat  ftK)d  thus  alters  the  appearance  of  the  chyle,  it  never,  in 
other  cases,  takes  the  hue  of  the  colouring  substances  that  may  have 
been  in  the  food.(t)  The  appearances  and  quality  of  chyle,  however, 
are  considerably  modified  by  the  kind  of  food.  Chyle  derived  from  su- 
gar contains  hardly  any  fibrin,  while  that  from  flesh  has  a  very  large  pro- 
portion of  such  fibrin. '^ft) 

(a  1  Good,  27;  2  Bost.  390.  (/)  El.  Blum.  356. 

(b)  2  Bost.  391,  395.  Q)  Ante,  202,  203,  Ileum. 

(e)  El.  Blum.  353, 1  Dungl.  Phy.  506.  (A)  2  Bost  392;  Jack8on,Prin.  ]lfed.35& 

(d)  3  Bell,  238.  (t)  1  Good,  27. 

it)  £1.  Blum.  353|  2  Bost.  354.  (A)  Id.  27. 
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OHAr.TL  In  that  part  of  the  amall  intestines  called  the  jejanum,  principallTr 
Smt.  IIL  and  in  a  'small  degree  in  the  ileum,  the  most  important  function  of  do* 
Dieiwioy.  sorjftion  of  the  chyle  is  performed:  for  here  the  cnyme  in  a  great  d^ree 
havine  become  chyle,  is  moved  slowly  onward  through  a  great  lengm  of 
intestme,  namely,  four  times  the  length  of  the  body,  and  exposed  to  a 
surface  amazingly  extended  by  the  pendulous  and  loose  duplicatures  of 
the  inner  coat,  Mid  in  these  the  faeces  are  gradually  separated  from  the 
chyle,  and  the  greater  part  of  which  adhering  to  the  villi,  is  absorbed 
through  the  lacteals  before  it  reaches  the  ileum,  and  is  carried  into  the 
thoracic  duct  and  thence  into  the  blood  vessels  and  becomes  fresh  blood.(/) 
And  it  is  supposed  that,  except  in  certain  morbid  states,  very  littie,  if  any 
part  of  the  cnyle  escapes  into  tne  larger  intestines,and  is  tiiere  absorbed;(fitl 
asid  it  is  agreed,  that  at  all  events,  the  greater  part  of  the  chyle  is  pa^«d 
by  the  lacteal  and  absorbent  vessels  into  and  through  the  mesenteric  glands, 
and  thence  into  the  thoracic  duct.  There  have,  however,  been  disputes 
of  late  respecting  the  termination  of  the  lacteals,  and  lymphatics,  namely, 
whether  tney  belong  ultimately  and  solely  to  the  pnncipal  trunks,  the 
thoracic  duct  and  me  subclavian  vein,  or  whether  they  are  inserted  at 
once  and  directiy  into  neighbouring  veins;(n)  but  these  points  more  pro- 
perly belong  to  me  functions  of  absorpticm  and  secretion,  which  will  pre- 
sently be  considered. 

If  the  intestines  be  wounded,  chyle  and  faeces  will  not  so  readily  escape 
as  blood.(o)  The  pressure  and  alternate  motion  of  the  diaphragm,  during 
insjHration  and  expiration  have,  it  is  admitted,  an  effect  in  propelling  the 
chyle  along  the  lacteals  and  the  thoracic  duct,  but  not  to  such  an  extent 
as  was  formerly  supposed.(/>) 

Of  the  Immediately  following  the  ileum  be^n  the  great  or  large  intestines 

lugt  in-  ^    consisting,  as  we  have  seen,  of  the  Coecum,  Colon,  and  Rectum,  and  usu- 
^^^ontM,  in  ally  in  length,  about  the  same  as  the  height  of  man,  or  six  feet,  and  are 
P"^*^^^***  accounted  to  bear  a  relation  to  the  small  intestines  as  five  to  twenty-fivc.(5f) 
The  great  intestines,  like  the  small,  form  one  continued  canal,  which  ta- 
pers gradually  in  diameter  from  its  upper  to  its  lower  extremity.(r) 
These  ^iff*er,  essentially  from  the  small  intestines  in  their  size,  being 
vnder,  shorter,  straiehter,  and  in  being  irregular  in  their  outer  surfaces 
and  in  their  seneral  character  and  texture,  or  ra^er  in  the  thickness 
lof  their  coata,(«)  but  which  in  other  respects  are  very  nearly  the  same 
iis  those  of  the  stomach  and  small  intestines.(^)    Tlie  colon,  however, 
iias  cells  which  give  lodgement  to  the  faeces  and   retain   tiie  matter, 
.and  thereby  prevent  its  too  rapid  descent  or  motion  towards  the  rec- 
•tum;(t/)    Its  olood  vessd  and  nerves  have  also  been  considered. (a?)    The 
large  intestines  may  be  considered  as  performing  the  office  of  glands  of 
waste,  for  they  are  furnished  very  scantily  wifli  absorbents,  and  very 
abundantly  with  a  set  of  glands  which  secrete  or  withdraw  from  the  sys- 
tem a  fluid  which  serves  to  lubricate  the  canal  for  the  passage  of  the 
faeces,  and  which  fluid,  together  with  the  faeces,  is  destined  to  be  dis- 
.charged  from  the  system.^) 

Thegreat  intestine,  beginning  on  the  right  side  of  the  belly,  rises  before 
the  kidney,  passes  across  the  upper  part  of  the  belly  under  the  liver,  and 

(/)  3  Bell,  299;  EL  Blum.  356;  2  Bost  Good,  2,  3;  2  Homer,  AnaL  34. 

.395{  Jackson,  Prin.  Med.  359.  (r)  Ibid.  35. 

(m)  1  Good,  136;  2  Bost.  395.  (s)  3  Bell,  311,  316;  El.  Blum.  255-, 

in)  EL  Blum.  361,  363,  note  n.;  id.  1  DungL  Pliy.  433,  434. 

Dr.  Elliotson,  note  D,  369,  370  to  373,  {t)  Ante,  186;  2  Homer,  Anat  36;  3 

4Uk1  the  authorities  there  referred  to.  Bell,  316. 

(o)  Coop.  Diet.  tit.  Wounds.  (u)  3  Bell,  316;  1  Dungl.  Phy.  434. 

ip)  2  Bost.  48.  ix)  Ante,  199,  200. 

is)  Ante,   199;  3  Bell,  294^  312;  1  {y)  3  Good,  142. 
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Wore  or  under  the  stomach,  then  making  a  sudden  angle  from  under  the  chap,  vl 
stomach  and  spleen,  it  descends  into  the  left  iliac  refflon«    Here  making  Sbct.  m. 
a  remarkable  turn  and  convolution,  it  descends  into  uie  pelvis  by  a  curve  ^'*""°* 
running  in  the  hollow  of  the  sacrum.(z)    The  periaialtic  motion  is  much 
fainter  m  the  great  than  in  the  small  mtestines.  On  the  other  hand,  they 
experience  to  a  greater  degree  the  pressure  of  the  abdominal  walls,  to 
which  the  whole  length  of  the  colon  is  contiguous.    They  gently  propel 
the  faeces  into  the  rectum,  which  then  becomes  internally  stimulated  to 
discharge  its  contents.    Such  discharge  is  facilitated  by  the  absence  of 
transverse  rugae,  and  especially  by  the  great  quantity  of  mucus  at  the  ex- 
tremity of  the  bowels.(aj    It  is  principally  effected  by  the  pressure  of 
the  abdomen  downwards,  overcoming  the  resistance  oi  both  sphincters, 
the  inner  of  which  is  a  remarkable  bundle  of  circular  fibres,  the  outer  a 
truly  cutaneous  muscle.(6)    The  valvula  coli,  or  valve  of  the  colon,  as  Valve  of 
it  is  termed,  (though  it  might  be  more  properly  termed  the  valve  of  the  the  colon, 
ileum,)  (c)  is  a  short  process  or  continuation  oi  that  portion  of  the  ileum 
that  penetrates  into  and  is  surrounded  by  the  cavity  of  the  larj^  intes- 
tines.   Its  external  lips,  while  a  neighbouring  fold  of  the  lai^  intestine 
at  the  same  time  projects  considerably,  are  composed,  not  like  other  si- 
milar folds,  merely  of  the  interior  and  nervous  coats,  but  of  fibres  from 
the  muscular  coat  also.    Hence  it  performs  the  double  duty  of  preventing 
the  passage  of  too  gjreat  a  quantity  of  faeces,  and  with  it  part  of  the  chyle, 
into  the  lar^  intestines,  and  also  prevents  regurgitation  into  the  siBall.((f) 
This  valve  in  general  prevents  clysters,  injected  up  the  anus,  from  pass- 
ing out  at  the  mouth,  unless  in  a  weak  and  diseased  state  of  the  intes- 
tines;(e)  and  also  prevents  the  faeces  from  bein^  returned  into  the  ileum 
and  vomited,  excepting  in  the  colica  ileus  or  iliac  passion,(/)  which  is  a 
griping  pain,  attended  with  vomiting  and  costiveness,  accompanied  with 
retraction  of  the  navel  and  spasms  of  the  muscles  of  the  belly,  and  in 
which  there  is  not  only  a  vonuting  of  bile  from  Ihe  duodenum,  but  of 
HercoTCLceoua  matter  from  the  large  intestines,  or  even  of  injection  in- 
troduced into  the  rectum,  forcing  meir  way  through  the  strong  muscular 
valve  of  the  colon,(g)  and  not  unfrequently  occauoning  an  inflammation 
over  a  considerable  part  of  the  intestine  chiefly  affected:{h)  sometimes 
occasioning  the  ileum  to  pass  into  the  caecum,  an  irUrosuscmiion  or  invo- 
lution of  the  coats  of  one  part  of  the  intestine  within  the  other .(t) 

The  cmcum  has  a  vermiform  process.  It  is  a  round  or  slightiy  conical  The  ex- 
sac  or  bag,  from  two  to  three  inches  in  length,  and  nearly  of  the  same  eum.(j) 
diameter,(A;)  or,  a^  others  describe  it,  a  round  shut  bag,  only  about  three 
or  four  filers'  breadth  in  length,  and  nearly  the  same  in  diameter.(/)  It 
is  attached  by  cellular  membrane  to  the  iliacus  intemus  muscle.  It  is 
not  a  regular  sac,  but  is  divided  into  lar^  cells,  like  those  in  the  rest  of 
the  colon,  and  has  some  variety  of  form  m  different  subjects.(m)  It  has 
been  said  that  the  use  of  the  vermiform  process  is  unknown  to  inan;(n) 
but  others  insist  that  tiie  entire  caecum  is  one  of  the  very  many  means  of 
retarding  the  too  precipitate  descent  of  the  faeces  through  the  colon.(o) 

(z)  3  Bell,  311(  3  Homer,  Anat  38.  (/)  3  Bell,  313;  I  Good;  156, 157. 

(a)  El.  Blum.  355.  (g)  1  Good,  156,  and  post 

(d)  Id.  (k)  Id.  157. 

(e)  3  Bell,  313;  2  Homer,  Anat.  38;        <t^  Id.  ibid.;  Coop.  Diet  tit  Introsus- 
•ometimes  called  valvula  BauMni,  (from  ception. 

its  nipposed  discoverer,)  and  sometimes  (j)  As  to  diseases,  &c.,  of  cecum,  see 

valvula  Tulpii,  (from  the  author  who  gave  Copl.  Diet  tit  CsBcwn. 

a  particular  description  of  it,)  1  DungL  (k)  2  Homer,  Anat  37. 

Phy.  432.  (/)  1  Dunrf.  Phy.  432. 

(d)  £L  Blum.   354;  3  Bell,  312;   1  (m)  3  Bell,  314. 

I>ungl.  Phy.  432.  (n)  £1.  Bhim.  354;  1  Dungl.  Phy.  433. 

(e)  EL  Blum.  354^  note  s.  (o)  3  Bell,  314. 
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CHAP.  VI.  The  csecum,  properly  so  called,  is  that  part  of  the  intestine  which  liea 
SicT.  III.  upon  the  right  iliacus  intemus  muscle,  though  frecjuently  the  dilated  bc- 
ProisTioy.  ginning  of  the  colon  is  known  by  the  same  name.  It  rests  in  the  cavity 
of  the  08  ileum,  at  the  upper  end  of  the  right  kidney,  and  is  concealed  by 
the  last  convolutions  of  the  ileum.  The  bottom  of  it  is  turned  down- 
wards, and  forms  a  shut  sac,  the  mouth  of  which  is  directed  towards  the 
colon,  and  may  be  considered  as  forming  the  ca&cum  or  caput  coli.(p) 

The  odoa.      The  bowels  are  so  disposed  of  within  the  abdomen,  that  the  Colon  en- 
(9)  circles  all  the  other  intestines,  and  is  contiguous  to  most  of  the  abdomi- 

nal viscera.(r)  It  begins  on  the  right  side,  in  a  blind  sac,  called  the  ca- 
put coli,  or  head  of  the  colon;  it  then  goes  upwards  and  crosses  the  belly, 
00  as  to  support  the  stomach  and  separate  the  stomach,  liver,  and  spleen 
from  the  small  intestines;  it  then  descends  into  the  pelvis  at  the  left  side, 
forming  the  rectum;  and  all  the  small  intestines  hang  by  their  mesentery 
in  the  central  part  of  the  abdomen,  surrounded  bj  this  great  intestine, 
and  the  upper  and  lower  mesenteric  arteries  lie  within  the  two  lamellae 
of  the  mesentery  or  supporting  membrane  of  the  intestines,  so  that  they 
ai:;e  called  mesenteric  arteries.(s) 

The  colon^  by  reason  of  the  curve  it  describes,  presents  three  parts i 
the  ascending  passes  from  the  right  iliac  fossa,  where  it  is  continuous  with 
the  caecum  as  lar  as  the  inferior  surface  of  the  liver,  supported  on  the 
quadratus  muscle  and  ri^ht  kidney,  its  external  border  being  in  contact 
with  the  wall  of  the  abdomen;  the  internal  with  the  convolutions  of  the 
small  intestines.(/)  The  transverse  part  passes  across  from  right  to  left 
beneath  the  liver  and  stomach,  concealea  by  the  great  omentum^  and 
supported  by  the  ascending  layer  of  the  transverse  mesocolon.  The  rfc- 
Hcnding  portion  extends  from  the  spleen  to  the  left  iliac  fossa,  where 
it  makes  a  double  curve,  so  as  to  resemble  the  letter  s  placed  horizontal- 
ly; hence  it  is  termed  the  sigmoid  flexus  of  the  colon.  From  this  part 
the  intestine  inclines  inwards,  passing  over  the  border  of  the  pelvis,  and 
/issumes  the  name  of  Rectum»{u)  The  colon,  through  its  whole  extent, 
is  fixed  to  the  body  by  means  of  the  Mesocolon,  presently  considered. 
The  most  characteristic  distinction  in  the  eeneral  appearance  of  the  great 
lind  small  intestines  is  the  notched  and  ceUular  appearimce  of  the  former, 
or  at  least  of  the  colon.  The  cells  of  the  colon  being  formed  between  the 
ligamentous-like  stripes,  which  run  in  the  length  of  the  gut,  have  a  regular 
three-fold  order;  these  cells  give  lodgement  to  the  faeces  and  retain  the 
matter  and  prevent  its  rapid  descent  or  motion  to  the  rectum.  Here 
the  fluids  are  still  more  exnausted,  and  the  faeces  take  often  the  form  of 
these  cells.  When  the  great  intestines  are  torpid  and  inert  in  their  mo- 
tions, the  faeces  remain  too  long  in  the  cells  of  tne  colon  and  become  hard 
balls  or  scybalae.  But  when  in  this  state  of  costiveness  the  intestines 
are  excited  by  medicine,  not  only  is  the  peristaltic  motion  of  the  intes- 
tines increased,  but  the  vessels  pour  out  their  secretions,  loosening  and 
dissolving  such  undue  accumulations. (:rj  But  sometimes  irritating  un- 
digested matters  will  lurk  in  the  cells  of^the  colon,  notwithstanding  daily 
pur^tion,  even  for  two,  three,  or  four  months,  and  at  length  come  away 
in  little  round  balls  enveloped  with  layers  of  inspissated  mucus,  or  in  a 
black  kind  of  powder  or  tnin  lamina,  like  tea  leaves  soaked. (,v)  The 
colon  is  usually  more  particularly  the  seat  of  dysenteria  acuta,  or  dysen- 
tery, and  thence,  therefore,  sometimes  called  colonitis.(z) 

(p)  Tiison's  Comp.  233,  234;  Tuson's  (/)  2  Homer,  Anat  38;  3  Bell,  315;  1 

Dissector's  Guide,  161.  Dungl.  Phy.  433. 

{q)  See,  in  general,  Copl.  tit.  Colon^  (u)  2  Horner,  Anat.  39. 

»nd  tit.  Digestive  Canal.  {x)  3  Bell,  316;  1  Dimgl.  Fhy.  434. 

(r)  2  Bell,  233;  1  DungL  Phy.  433,  ly)  Dr.  Johnson  on  Digestion, 

(«)  2  Bell,  332«  333.  {z)  2  Good,  417,  423. 
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The  JRectum  (perhaps  improperly  so  termed,  because  it  is  not  straight,  chap.  vi. 
but  curved  like  trie  shape  of  the  sacrum,)  (a)  is  the  terminal  part  of  the  S«ct.  ill. 
great  intestines,  beginnms  in  a  line  witn  the  last  lumber  vertebra,  de-  ^'^"^^^^' 
scendiug  upon  the  loreside  of  the  sacrum  and  os  coccy^s,  and  extending  The  Rec- 
from  the  left  sacro-iliac  symphysis  to  the  anus,  and  terminating  in  the  anus  tum.(a) 
a  little  beyond  the  extremity  of  the  os  CQCcygis«  Its  direction  is  at  first 
obliquely  from  left  to  right,  as  it  descends  to  g;ain  the  median  line  of  the 
sacrum.  When  deep  in  the  pelvis  it  changes  its  direction  in  order  to  pass 
forwards  in  front  of  the  lower  part  of  the  sacrum  and  the  coccyx,  and  be- 
hind the  bladder,  prostate  gland  and  vesiculao  seminales  in  the  ipale,  and 
the  uterus  and  vagina  in  the  female.  When  opposite  the  prostate,  it  makes 
its  final  turn,  incuning  downwards  somewhat,  so  as  to  leave  an  angular 
interval  between  its  upper  surface  and  the  neck  of  the  bladder.  These 
carves  may  be  said  to  indicate  a  division  of  the  rectum  into  three  parts. 
The  entire  length  of  the  rectum  is  about  nine  inches*  The  first  part  of 
tlie  intestine  included  between  the  sigmoid  flexure,  and  the  first  turn, 
which  is  about  half  its  length,  is  covered  by  peritonaeum  in  front  and  at 
the  sides,  and  also  is  connected  by  it,  though  loosely,  to  the  sacrum.  The 
middle  portion,  or  that  betw^een  the  curves,  is  about  three  inches  long,  its 
direction  being  forwards  and  a  little  downwards,  and  it  rests  on  the  lower 
part  of  the  sacrum,  the  coccyx,  and  the  coccygei  muscles,  whilst  its  up- 
per surface  lies  immediately  beneath  the  base  of  the  bladder  and  the  pro- 
state gland,  being  separateu  from  the  former  on  either  side  by  the  vesi- 
culae  seminales,  and  Wween  them  merely  by  some  loose  cellular  tissue. 
This  part  is  stripped  altogether  of  the  peritoneal  coat,  which  is  reflected 
oS*  it  where  it  arrives  opposite  the  parts  at  which  the  ureters  infringe  on  the 
base  of  the  bladder.  The  lower  portion  is  about  an  inch  or  an  inch  and 
a  Aa(^  in  length,  its  direction  being  downwards  and  a  little  backwards 
from  opposite  the  prostate  to  the  anus.(6)  The  rectum  has  not  cells  like 
the  colon,(c)  and  it  differs  from  the  other  intestines  in  becoming  wider  in 
its  progress  downwards,  and  forms  below  a  reservoir  for  the  faaces:  at  the 
anus  it  contracts  into  a  narrow  orifice,  the  sides  of  which  are  disposed  in 
close  longitudinal  folds.((/) 

The  longitudinal  fibres  of  this  intestine  cease  about  three  or  four  lines  Sphincter 
from  the  margin  of  the  anus,  but  the  circular  ones  become  considerably  ani»  or  io* 
increased,  forming  a  tliick  ring  surrounding  the  ^t  so  as  to  be  properly  teniuB.(«) 
termed  a  sphincter,  (sphincter  internus)  (/ j  This  sphincter  is  in  general 
in  a  state  of  great  irritation  in  acute  dysentery.^g) 

The  rectum  is  subject  to  peculiar  defects,  as  imperforate  anus^(A)  also  The  DU 
disorders,{i)  as  piles,  hemorrhoidal  excrescences,  and  other  tumours,(&)  ^o*^  ^ 
to  prolapsus  ani,  and  fistula  in  ano^  and  to  dangerous  obstructions  by  "!^  ^^ 
masses  of  indurated  matter,^/)  and  to  strictures ;{m)  and  it  may  become  ]Jfl^,n** 
necessary  to  perform  operations  in  and  through  the  same  for  the  purpose  ^^^  Anui. 
of  extracting  a  calculus  from  the  bladder,  or  perforating  it  for  retention 
of  urine.(n) 


(a)  3  Bell,  317,  ante,  8»  note  b}  but 
perhaps  it  was  so  termeid,  not  witli  rafe- 
rence  to  the  term  strai^kt^  but  because  it 
has  no  celli  or  aaceuU,  like  the  colon,  see 
Tuson's  Comp.  234»  236. 

(6)  2  Horn.  Anat.  39. 

(e)  1  DungL  Phy.  434. 

(cQId. 

(e)  As  to  the  sphincter  ani  muscle,  and 
the  levator  ani  muscle,  see  1  Wistar,  Anat 
206,207. 

(/)  2  Horn.  Anat  39. 

{£)  2  Good,  422. 
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(A)  See  2  James'  Bums,  Prin.Med.  203. 

(»)  Coop.  Diet  tit  Hermorrhoids.  2 
Gibson,  Surg.  322. 

(k)  Id.  tit.  Anus,  2  Gibson,  Surg.  330. 

(/)  Coop.  Suiig;.  Diet  tit  Alvine  con- 
erdionsf  Copl.  Diet,  tit  Colon. 

(m)  Id.  tit  Bedumt  and  id.  tit  Stric- 
tures; Salmon  on  Strictures  of  the  Rec- 
tumt  and  see  Dr.  BailUe,  Med.  Trans,  vol. 
5,  art.  iz. 

(ft)  Coop.  Surg.  Diet,  tit  Bladder, 
and  tit  Lithotomy,  tit  urine.  Retention 
of. 
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CHAP.  vi.  In  cases  of  death,  the  cause  of  which  has  not  been  previously  disco- 
SicT  m.  vered  by  the  ordinary  examination,  beginning  with  the  upper  parts  of  the 
DioMgnoy.  intestines,  it  may  become  necessary  to  examine  the  rectum,  as  death  has 
been  occasioned  by  criminal  means  there  particularly  introduced;  as  in 
the  case  of  Ring  Edward  the  Second,  by  a  red  hot  poker  or  some  other 
instrument  thrust  up  the  rectum,  and  cased  in  a  sheath  to  conceal  any 
apparent  injury,  or  ny  an  empoisoned  clyster  administered  in  the  same 
way,  as  in  the  case  of  Sir  Thomas  Overbury,  and  by  which  the  upper  part 
of  the  rectum  will  have  become  inflamed .(o) 
The  iuno-  Br.  Bostock  observes  that  the  obvious  and  essential  use  of  the  large  in- 
tionsof  the  testines  is  to  carry  off  from  the  system  the  refuse  matter  after  the  separa- 
kr|i;e  intes-  tion  from  it  of  the  chyle.(/))  We  have  seen  how  the  faeces  are  separated 
tines  in  f^^  ^^  chyle  in  the  small  intestines,  and  that  such  faeces,  after  be- 
^"^'*  coming  more  and  more  inspissated  in  their  long  course  through  the  ileum,, 
have  to  overcome  the  valve  of  the  csecum  and  pass  into  the  large  intes- 
tines^ and  to  facilitate  this,  the  extremity  of  the  ileum  is  lubricated  very 
abundantly  by  mucu8.(9)  On  arriving  in  the  large  intestines,  the  unab- 
sorbed  mass  undei^oes  fresh  changes,  hitherto  unexplained,  and  is  gra- 
dually converted  into  excrement  Here  it  is  that  the  true  succus  intes- 
tinalis  is  poured  forth,  for  the  secretion  into  the  small  intestines  is  proba- 
bly nothing  more  than  mucus  and  a  simple  waterj  fluid.  The  excremes- 
titious  mass,  consisting  of  the  indi^stibte  part  of  the  food,  the  resin,  and 
colouring  and  fatty  matter  of  the  bile  with  intestinal  mucus,  loses  its  flu- 
ids gradually  as  it  descends,  and  in  the  rectum  generally  becomes  parti- 
cularly dry.(r)  In  the  caecum  and  beginning  ot  the  colon,  the  remnants 
of  the  foodf  coining  from  the  ileum  are  retained  for  some  time,  and  in  con- 
sequence of  absorption,  acquire  a  greater  degree  of  consistency,  and  ac- 
quire a  fetid  smelL(9)  But  in  this,  as  well  as  in  all  other  analogous  in- 
stances, some  secondfary  purpose  of  utility  is  served  even  by  such  resi- 
duary matter,  for  the  larger  intestines  have  a  number  of  lymnnatic  vessels 
connected  with  them,  which  successively  absorb  the  more  nuid  parts  of 
the  faeces,  and  thus  extract  from  them  what  may  ultimately  contribute  to 
nutrition^  and  to  this  power  of  absorbing  nourisnment,  even  by  injecting 
nutritious  fluids  into  that  part  of  the  intestines,  exists  the  power  of  sus- 
taining life  for  a  short  time  when  food  cannot  be  received  throu^  the 
oesophagus.  (^)  This  is  attributable  to  the  process  of  absorption  stiU  con- 
tinuing throughout  the  great  intestines,  and  still  contributii^  considerable 
moisture  and  nutrition  to  the  frame  until  every  quality  of  nourishment 
has  been  extracted,  and  the  excrement  has  been  rejected.(tt)  The  princi- 
pal purpose,  however,  of  the  construction  of  the  lower  intestines  is  to  afford 
the  power  of  retaining  only,  until  a  convenient  time  and  proper  occasion, 
the  accumulating  faeces,  instead  of  troublesome  and  rapidly  succeeding 
discharges.(2:)  In  vigorous  health,  they  should  take  place  once  or  twice 
a-day,  but  medical  men  do  not  consider  delay,  even  for  three  days,  to 
be  attended  with  serious  con8equences.(v)  Some,  indeed,  have  consi- 
dered that  excrement,  whilst  retained  in  tne  intestinal  canal,  has  vitality; 
and  others  have  innsted  that  the  longer  it  remains  in  the  frame,  without 
sensible  inconvenience,  moisture  and  nutriment  ensue:  but  it  seems  to 
have  been  more  rationally  observed  that  the  excretions  must  be  regarded 
as  dead  matter,  useless,  and  foreign  to  the  system,  and  that  they  all  run 

(o)  3  Paris  &  Fonb.  64;  2  id.  222, 230.         (x)  El.  Blum.  254^  255,  359;  2  Bost 

(p)  2  Bost.  395.  396;  1  Dungl.  Phy.  508. 
/-\  iM  i»i.,»»  «3«q  (y)  See  extraordinary  instances  of  pro- 

ig)  El.  Blum.  353.  j^^   conatipation,   Copl    Diet.  405, 

(r)  Id.  356;  3  Bell,  319;  Jackn.  Pnn.  ^berc  ako  see  that  •«in  a  hetMff  permm 

Med.  360.  f^  fmot»  art  contiituUd  prinapaUy  of 

(«)  1  Dttngl.  Phy.  508.  teertUd  nuUier,  and  the  rendue  cnfy  of 

(f)  2  Boat  395,  396.  tmall  parts  of  the  Jbod  that  hmte  meiped 


s 


(u)  3  Bell,  Anat  319;  1  Good;  136.        the  thanga  pnduetd  by  dtgation." 
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with  the  greatest  rapidity  into  decomposition.    In  operating  for  retention  chap,  v^ 
of  urine  me  surgeon  finas  the  fluid  more  or  less  fetid  ^  the  fsBces  become  Sxct.  III. 
so  when  not  discharged  in  due  time,  and  the  neglect  of  washing  even  the  ^'^'"^°^* 
surface  of  the  frame  is  the  source  of  filth  and  disease,(y)  and  the  appear- 
ance of  the  alvine  discharge  is  one  of  the  best  indications  of  the  state  of 
the  hepatic  function.(2:) 

Besides  these  offices,  secretion,  or  rather  excretion,  is  performed  in  the 
great  intestines.  The  surface  of  the  intestine  is  the  oi^n  bj  which  that 
matter,  the  waste,  incident  to  the  changes  of  the  economy,  which  is  not 
carried  away  in  the  urine,  is  thrown  out  of  the  system  .(a) 

The  dischai^  of  the  &eces  is  occasioned  partly  by  grayity,  and  partly 
by  the  peristaltic  motion  of  the  intestines  and  the  powers  oi  respiration, 
which  push  the  feces  downwards  by  slow  degrees  to  the  rectum,(6)  and 
usually,  in  a  healthy  state,  an  expulsion  takes  place  at  least  once  in  twen- 
ty-four hours,  but  this  is  very  various,  and  instances  frequently  occur, 
even  in  a  healthy  state,  of  habitual  retention  of  the  faeces  for  a  much  longer 
time,  and  of  more  frequent  rejection  without  any  apparent  illnes8.(c) 
The  faeces  contained  in  the  great  intestines,  though  offensive,  are  not  pu- 
trid, and  the  rapid  change  which  takes  place  in  the  alimentary  matter,  by 
chemical  combination  when  voided,  implies  that  there  is  a  controlling  in- 
fluence of  the  great  intestines  over  the  contents,(J)  Hence,  perhaps,  in 
derangement  c?  function  of  the  bowels,  this  controlling  influence  being 
lost,  putrefaction  may  ensue,  whilst  the  faeces  are  retained,  and  render 
them  a  source  of  morbid  irritation.(f )  After  the  excretion,  the  effort  of 
the  abdomen  having  ceased,  the  levator  ani  chiefly  retracts  the  intestine, 
and  which  is  again  closed  by  its  sphincter.(/) 

Sometimes  a  derangement,  termed  intiu  aiuceptio,  takes  place  in  the  Diieaiet 
intestines^  more  particularly  in  the  smaller  intestines,  especially  where  »nd  disop. 
the  ileum  terminates  in  the  colon,  and  is  frequently  fatal;  it  consists  in  <!«,'>>. *nd 
a  portion  of  ^t  passing  for  some  length  within  another  portion  and  dra^-  [ffU^y 
ging  alon^  with  it  a  part  of  the  mesentery*    In  infants  me  natural  pens-  ^^  gf^^ 
taltic  motion  of  the  enUuils  will  probably  disentangle  them;  but  in  adults,  intestinei, 
an  uni:elenting  obstruction  is  sometimes  established  and  inflammation  fol-  and  solid 
lows,  and  life  b  soon  terminated,  as  was  exemplified  in  the  case  of  the  viicera  in 
infant  Princess  Elizabeth  of  Clarence.(A)  The  great  intestines,  and  prin-  pnc**!* 
cipaHy  the  colon,  are  usually  the  seat  of  the  disease  called  dysentery,  or  ^^ 
bloody  flux.(») 


Haying  thus  considered  the  mmbranoua  viscera,  viz.  the  stomach  and  7:*he 

the  smalland  great  intestines,  we  vrilt  now  consider  those  oigans  which  oijeermvii. 
are  usually  termed  the  solid  viscera,  namely,  the  liver^  pancreas^  and  liver,  pan- 
epleen.{k)    It  must  be  kept  in  view  that  the  stomach,  intestines,  gall  ^^^^ 
bladder,  and  bladder  of  urine,  have  muscular  coats,  and  the  power  of  "Pl^^^*  ^^ 

(jf)  SL  Blum.  6i.  iOKeptionf  CopL  Diet  tit  Digcitive  Ca- 

(«)  Dr.  Johnson  on  Indigestion.  nid,  553«  3  BeU,  313|  fntestinia  Tumws- 

/  \  o  -D  11  010  cence,  1  Good,  334;  contusion  mnd  other 

W  3  »«".  319.  iDJuries  of  abdomen.  Coop.  1297|  as  to 

(6)  1  Dungl.  Pby.  508.  strictures  in  rectum  or  colon,  see  1  Good, 

(0  El.  Blum.  359s  snte^  310,  note  (y.)    180  to  183. 

(d)  3  Bel],  319.  (0  3  Good,  417. 

(«)  Id.  330.  (A)  3  Bell's  Anat  357, 330.    The  kii- 

(/)  EL  Blum.  355.  neys,  the  capsulx  renales,  the  uratexv,  the 

(i)  Coop,  tit  Wounds;  3  Good,  417  to    bladder,  the  urethra,  prosUte  gland,  scro- 

443;  1  Gibson.  Surg.  145.  turn,  and  urine,  will  be  more  properly 

(&)  3  Paris  and  Fonb.  65;  and  see  1    considered  in  the  chapter  relating  to  se- 

Gooo^  156,  157;  Coop.  Diet  tit  Intro-    cietions. 


21%  FUNCTION  OF 

cff  AP.  VI.  contracting  their  cavities;  but  that  the  liver,  spleen,  pancreas,  and  kid- 
SxcT.  ni.  nejs,  have  no  muscularitj,  excepting  in  their  vessels  and  excretory  ducts* 
DisMTioy.  This  division  of  the  viscera,  it  has  t«en  observed,  may  lead  to  important 
distinctions  in  pathology;  because,  during  inflammation,  it  has  beeii  ob- 
served, that  though  the  parts  possessing  a  power  of  contraction  may  sotne- 
times  be  inactive  without  pain,  jet  that  in  those  parts,  when  roused  to  ac^ 
tion,  there  is  excruciating  pain;  whilst,  on  the  other  hand,  it  often  hap- 

Sens  that  the  glandular  ana  solid  viscera  are  the  seat  of  long  continued 
isease,  >f^faith  is  attended  only  with  a  dull  or  low  degree  of  pain;  al- 
though the  anatomist  is  often  struck,  upon  examining  the  body  after  death* 
with  the  wide  ravages  of  the  disease.(/]  The  description  or  the  viscera* 
situated  in  the  large  cavities,  whether  m  the  brain  or  abdomen,  and  which 
minister  to  the  tnore  important  fanctions,  is  termed  splanchnology ^  from 
the  Greek.(fn) 

Hielirer,       The  largest  and  most  important  of  all  the  solid  or  glandular  viscera  is 
gill  bltd-    tfhe  Liver ^  by  which  the  bile  is  prepared.    It  is  the  seat  of  a  great  variety 
do",  and      ^f  diseases,  and  appears  to  proctuce  a  verjr  powerful  effect  on  the  blood 
***c^'*i      i^lf  by  the  removal  of  several  of  its  noxious  principles,  independently 
of  its  principal  office  us  a  digestivt  organ.{v)    It  has  been  observed  that^ 
notwithstanding  tiie  magnitude  of  the  liver,  and  its  importance  in  the 
animal  economy,  and  the  desitructive  and  ericfvous  consequences  arising 
from  its  diseases,  have  induced  theniost  duigent  experiments  and  inqui- 
ries, y^t  that  physiologists  are  not  as  yet  in  possession  of  clear  informa* 
tion  respecting  me  functions  of  the  liver  and  the  uses  of  the  bile.(p)  The 
better  opinion  seems  to  be  that  the  liver,  with  the  bile  there  secreted, 
perform  an  office,  in  regard  to  the  purification  of  the  blood,  analogous  to 
the  lungs;  the  bile  being  formed  in  a  greatt  measure  of  the  combustible 
matter  of  the  blood,  thus  making  the  liver  auxiliary  to  the  lungs.(o) 
The  liver  is  dense,  hea:vy,  and  of  a  deep  red  colour,  with  a  slight  purple 
tinee  along  its  thin  margin,  which  is  a  characteristic  of  its  perfectly 
heiQthy  condition.(r)    When  torn  or  divided,  the  liver  presents  a  gra- 
nular appearance,  so  that  it  lias  been  classed  amongst  the  conglomerate 
dands.(8)    It  is  of  delicate  texture,    it  is  situated  in  Hie  upper  part  of 
tiie  abdomen,  immediately  under  the  diaphragm,  above  the  stomach  and 
arch  of  the  colon,  and  behind  and  under  the  cartilages  of  the  ribs,  and 
towards  the  ri^t  side  and  in  the  right  hypochondriac  region,  and  partly 
in  the  epigastric  region,  extending  sQso  somewhat  into  the  left  hypochon- 
driac.(/)     it  is  convex  on  the  upper  surface,  where  it  is  in  close  contact 
with  the  diaphragm,  and  on  its  lower  surface  it  is  more  irregularlv  con- 
cave, and  there  receives  the  convexity  of  the  stomach,  and  cf  the  duode- 
num and  colon.    In  a  healthy  adult  the  liver  does  not  extend  frowi  un- 
der the  margin  of  the  ribs,  excepting  near  the  pit  of  the  stomach;  but  if 
it  become  enlarged,  as  in  disease,  its  hard  margin  comes  down  so  us  to 
'be  felt  through  the  abdominal  parietes  under  the  border  of  the  chest.(t^] 
in  this  situation  the  liver  is  retained  by  four  folds  of  peritonaeum,  callea 
Mgamenia,  namely,  the  falx  or  falciform  fold  on  its  upper  surface,  and  the 
coronary  <and  two  lateral  placed  at  its  posterior  border.(ar)    The  liver  is 
thick  and  massy  behind  and  towards  tne  right  side;  but  anteriorly,  and 
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(/)  3  BeU,  267.  (9)  8  Bdl,  339,  340;  fil.  Blum.  332» 

(m)  Ante,  52;  Quxin's  EL  35;  but  see  340,  341 ;  1  Good,  21,  22,  24. 

1  Good,  281,  282.  (r)  See  2  Horn.  Amt.  48. 

(n)  See  fully  2  Horn.  Anat.  47  to  56;  («)  Id.  50. 

3  Bell,  320  to  345.  (t)  Id.  47;  as  to  tfaeK  regions  ante,  37, 

(0)  1  Good,  9;  Quain's  £1.  512.  38;  post,  part  ii. 

(p)  1  Good,  21;  3  Bell,  321;  2  Dungl.  (u)  8  BeU,  332. 

Phy.  228.  («)  2  Horn.  Anat  49,  50;  3  Bell,  323. 
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towards  the  left  ride,  it  i9  thin,  and  has  an  acute  edge,  so  that  it  lies  chap.tl' 
smooth  over  tiie  distended  stonuich.(y)  Sicr.  HI. 

There  belong  to  the  liver  five  distinct  systems  of  vessels;  the  vena  ^'°""?^' 

Sortae,  the  arteria  hepatica,  the  venae  hepaticae,  the  biliary  and  lymphatic  The  ves- 
uctsj  these,  with  their  nerves,  form  a  very  intricate  but  important  sys-  "fl*  of  *hc 
tiem  of  vessels  (z)  The  extreme  subdivision  of  these  blood  vessels  in  the  ^'^'*'' 
liver  are  inconceivably  minute,  and  are  collected  into  very  small  glomu- 
terates,  from  which  arise  the  pori  biliarii,  which  are  very  delicate  ducts, 
secreting  the  bile  frmn  the  venous  blood  ;(a)  and  which  bile  is  discharged 
from  the  iiver  through  the  common  duct,  which  is  formed  from  the  union 
of  the  hepatic  and  cystic  ducts.  The  bile  flows  slowly,  but  constantly, 
along  the  hepatic  duct,  the  greater  portion  passing  constantly  through  the 
ductus  communis  choledochus  into  the  duodenum,  as  before  described, 
bat  some  regurgitates  from  the  hepatic  into  the  cystic  duct,  and  is  re- 
ceived by  the  gall  bladder,  w^ere  it  remains  for  a  short  period,  and  ac- 
quires the  name  of  cystic  bile.(&)  The  gall  bladder  is  not  furnished  with 
muscular  fibres;  and  it  has  been  observed,  that,  therefore,  it  has  no  means 
of  evacuating  its  contents  except  what  is  derived  from  external  pressure, 
and  probably  the  pressure  t)f  the  diaphragm  upon  the  liver  and  gall  blad- 
der, during  inspiration,  occasions  that  salutary  and  necessary  evacua- 
tion.(c) 

The  -faO  bladder  is  sunk  in  the  substance  of  the  liver,  and  the  nit  or  The  gall 
excavation  which  receives  it  has  been  considered,  though  improperly,  as  bladder, 
a  fissure  or  fossai((/)  It  is  attached  to  the  lower  surface  of  the  right  lobe 
of  the  liver,  and  partly  buried  in  its  sinus.  It  is  an  oblong  sac  or  bag  of 
a  pyriform  shape,  its  greater  end  or  fundus  is  contiguous  to  the  colon,  its 
smaller  end  or  neck  to  the  duodenum.  It  is  gener^ly  of  a  size  to  con- 
tain an  ounce  or  an  ounce  and  a  half  of  bile,  and  adheres  to  the  concave 
surface  of  the  liver,  and  consists  of  three  coats.(c)  The  bile  wliich  has 
passed  into  the -gall  bladder  is  retained,  until,  from  a  reclined  posture  or 
pressure,  it  flows  from  thence  into  the  duodenum. (/) 

The  retention  of  the  bile,  surcharging  the  ducts,  and  distending  the  gall  Conse- 
bladder,  and  the  sudden  discharge  of  accumulated  bile,  and  the  irregu*  quences  of 
larities  of  its  course,  when  influenced  by  disorder  of  the  viscera,  are  the  .  *'***?-^ 
source  of  the  most  scJvere  and  distressing  symptoms.^A)    The  gall  blad-  ^fSS?"" 
dcr  is  considered  merely  as  a  receptacle  and  reservoir  of  the  bile,  and  it       ^^ 
is  established  that  the  bile  therein  is  not  secreted  thereby  or  dirough  its 
own  coat8.(t) 

Bile  has  been  defined  to  be  a  thick,  yellow,  bitter  liquor,  separated  in  Bile, 
ihe  liver,  collected  in  the  mU  bladder,  and  dischargea  by  the  common 
duct    The  exact  nature  of  bile  has  been  the  subject  of  much  contro*- 
■versy,  and  it  is  admitted  is  not  as  yet  perfectly  ascertained  {k)    It  how- 
ever is  clearly  formed,  in  a  great  measure,  of  what  has  been  treated  as 

(y)  3  Ben,  334.  (e)  I^.  332;  £1.  Blum.  333. 

<z)  El. Blum.332, 333;  2  Homer,  Anat  (/)  JSL  Blum.  334$  see 2  Dudg^l.  Phy. 

51,  52,  where  see  a  full  description.  231. 

(a)  5  Good,  171;  2  Homer,  Anat.  52.  (g)  Johnson,  34. 

(6)  El.  Bkun.  332, 333;  5  Good,  171.  .    (X)  3  Bell,  332,  335;   Morgagni  Ad- 

For  a  further  description  of  the  minute  .'Vccsr  Ann.  Ill,  A.  xx  to  zjnrii. 


anatomy  of  the  liver,  tee  an  admirable  pa.  *  (t)  3  Bell,  333. 

per  by  Mr.  Kieman,  leceotly  read  before  {k)  Id.  339,  340;  El.  Blum.  334^  355, 

the  BflmI  Society.  427;  1  Good,  283;  2  Boat.  288, 289,  note; 

(e)  2  Boat  48.  and  see  more  fully,  3  Boat.  333;  2  Dungl. 

id)  3  Ben,  327;  2  Homer,  Anat.  53.  Phy.  231. 
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evAP.  Ti.  tiie  combustible  matter  of  the  venous  blood,  which  is  passed  throurii  the 
Sbct.  III.  numerous  blood  vessels  entering  the  liver,  as  presently  noticed,  and  there 
PwMTioy.  purified  in  a  manner  somewhat  similar  to  the  operation  in  the  lungs,  and 
thus  the  liver  is  auxiliary  to  such  lungs.(/)  Upon  the  last  experiments  it 
has  been  observed,  that  the  primary  use  of  the  liver  in  the  ammal  econo- 
mv,  consists  in  its  separating  from  the  venous  blood  certain  substances 
wnich  contain  an  excess  of  carbon  and  hydro^n,  thus  fulfilling  a  func- 
tion very  analogous  to  that  of  the  lungs,  which  we  have  seen  remove 
those  elements  Trom  the  system,  under  the  form  of  gas  and  vapour,  and 
the  liver  under  that  of  a  fluid  or  semifluid  substance.  It  is  to  be  re- 
marked, however,  that  there  is  an  essential  difference  between  the  re- 
spective excretions  of  these  organs,  namely,  that  the  first  are  burned,  or 
rather  are  similar  to  the  products  of  combustion,  while  the  latter  are  still 
combustible.(m) 

The  bile  is  secreted  from  the  capillaries  of  the  vena  porlas  derived 
from  the  returned  blood  of  most  of  the  abdominal  viscera.(n)  It  is 
derived  from  the  red  particles  of  the  venous  biood,  which  contains  an 
abundance  of  carbonaceous  element,(o)  and  its  substance  is  analogous 
to  resin.(p)  It  has  been  observed,  tnat  when  the  course  of  the  vessels 
in  the  liver  and  the  fluids  they  contain  are  considered,  we  perceive  that 
two  sorts  of  blood  are  brought  to  each  granule  by  the  veins  and  arteries, 
4  and  that  a  different  sort  is  conveyed  away  by  the  hepatic  vein,  whilst  at 
the  same  moment  a  new  fluid  {the  bile)  is  received  and  carried  down  to 
the  duct,  so  that  each  granule  forms  the  centre  of  a  minute  eddy,  round 
which  the  fluids  turn,  uie  mere  fact  of  making  the  turn  being  suflicient 
not  only  to  change  their  direction,  but  also  to  impress  upon  them  a  total 
alteration  of  character.(9)  The  natural  bile  of  the  adult  system  is  of  a 
detp  yellow  colour;  when  concentrated  by  the  absorption  of  its  liquid  parts, 
is  IS  Drown5(r)  whilst  bile  taken  from  a  fresh  adult  subject,  is  rather 
viscid,  of  a  brownish  green  colour,  inodorous,  and  if  compared  with  that 
of  brutes,  scarcely  bitter.(«)  Its  constituent  parts,  obtained  by  chemical 
anal  vsis,  are,  besides  a  large  proportion  of  water,  albumen,  resin,  soda 
{MLTtiy  united  with  phosphorus,  sulphur,  and  muriatic  acid,  a  small  portion 
of  phosphate  of  lime  and  iron,  and  a  variable  quantity  of  a  remarkable 
and  peculiar  yellow  matter,(/)  But  the  composition  of  bile  varies  greatly 
both  from  the  proportion  of  its  parts,  particularly  of  the  albuminous 
and  resinous,  diffenng  under  varying  circumstances,  and  also  from  the 
addition  of  other  constituents  during  morbid  states,  especially  of  an  adi- 
pocerous  substance,  which  gives  origin  to  most  biliary  calculi,  for  these 
consist;  either  of  it  alone,  or  of  it  combined  with  the  jellow  matter  just 
mentioned,(ti)  But  others  insist  that  the  bile  contains  alkali  and  salt 
in  the  same  proportion  as  the  blood,  and  that  no  resin  exists  in  it,  but 
a  peculiar  matter  of  a  bitter  and  afterwards  somewhat  sweet  taste,  which 
possesses  characters  in  common  with  the  fibrin.(a:)  The  complicated 
nature  of  bile  necessarilj  gives  rise  to  a  proportionably  operose  and  com- 
plicated mode  of  analysis.  Tiedemann  ana  Gmelin  appear  to  have  paid 
the  most  minute  attention  to  this  part  of  the  subject.  The  result  of  the 
whole  is«  that  91*51  per  c^it.  is  water,  and  that  tne  solid  contents  consist 
of  twelve  proximate  animal  principles,  and  ten  neutral  or  earthy  salts. 


(I)  3  Bdl,  339,  340;  El.  Blum.  332,  (p)  3  Host  388{  2  DungL  Phy.  S31» 

340,  393;  see  2  Dungl.  Phy.  228  to  230.  332. 

(m)  3  Host  337,  referring  to  the  ob-  (q)  Quain,  El  516. 

aervations  of  Tiedemann  and  Gmelin,  Re-  (r)  3  Bell,  344;  2  Homer,  Anat  SS, 

cherches  Ezperimentales  sur  la  Digestion,  («)  £1.  Blum.  335;  2  Dungl.  P)iy.  331. 

tiaduitea,  par  Jourdan,  torn.  i.  p.  60.  (t)  Id.;  2  Bost.  288  to  290. 

(n)  5  Good,  170,  n.  2  Bost  291.  (u)  El.  Blum.  335. 

(o)  EL  Blum.  393;  2  Bost.  292.  (x)  Id.  337. 
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The  )Mt>ximate  animal  principles  are  some  of  them  in  small  quantity,  and  Cbap.  vi 
not  very  well  defined.    Of  those  that  are  more  so,  and  exist  in  greater  8«^-  ^^ 
proportion,  we  have  cholesterine,  biliary  resin,  what  is  termed  oiliary  P'*»*"<^' 
asparagin,  picromel,  osmazome,  and  mucus.    The  salts  are  principally 
combinations  of  soda,  but  there  is  not  any  uncombined  soda  according  to 
the  common  opinion.    The  bile  of  the  doe  did  not  differ  very  essentially 
from  that  of  the  ox,  although  the  number  of  ingredients  which  entered  into 
its  composition  was  smaller.    It  contained  cholesterine,  resin,  picromel, 
and  mucus,  with  various  salts,  and  as  far  as  the  confessedly  incomplete 
analysis  which  was  made  of  the  human  bile  allowed  them  to  form  an  opi- 
nion, it  appeared  to  contain  the  same  proximate  principles.    Hence  we 
learn  that  the  analysis  of  Tiedemann  and  Gmelin,  although  not  agreeing 
in  every  respect  with  that  of  Thenard  or  that  of  Berzelius,  approaches 
more  nearly  to  the  former.(y) 

With  respect  to  the  real  use  or  function  of  the  bile,  or  even  the  final  Use  and 
use  of  the  liver,  where  it  is  secreted.  Dr.  Good  observes,  who  shall  ex-  ^'''^^i 
plain  them?(a)    One  of  the  supposed  uses  of  bile  is  to  maintain  the  pe-  ^[}^ 
ristaltic  action  of  the  bowels.m    The  more  common  opinion  has  been,  r^v    ^^^' 
that  the  bile  precipitates  the  leculent  matter  of  food  from  its  chylous 
^fluid,  and  though  this  has  been  questioned,(c)  it  is  the  doctrine  now  ge- 
nerally received;(</)  and  it  is  further  considered,  that  the  bile  is  imme- 
diately useful  in  promoting  the  process  of  digestion,  and  that  the  serous 
part  of  the  bile  is  intermixed  with  the  chyle,  and  carried  into  the  thora- 
cic duct,  and  there  mixed  with  the  other  absorbed  materials  of  the  new 
blood  .(e)     Dr.  Bostock  admits  that  the  bile  probably  assists  in  digestion, 
but  r^ards  it  as  essentially  an  excrementitious  substance.^/)    It  has 
been  observed,  that  we  may  safely  conclude  that  the  liver,  linked  in  close 
sympathy  with  the  intestines,  connected  by  nerves,  blood  vessels,  and 
ducts,  holds  a  control  over  their  action  by  the  stimulating  fluid  which  it 
supplies  to  them.(g')    The  bile  secreted  in  the  liver  from  the  venous 
blood,  is  formed,  in  a  great  measure,  of  the  combustible  or  carbonated 
matter  of  the  blood,  thus  makine  the  liver  auxiliary  to  the  lungs.(A) 
Fourcroy  also  considered  that  the  liver  is  intimately  connected  in  Tunc- 
tion  with  the  lungs;(t)  and  Dr.  Bostock  observes,  that  when  the  venous 
blood  becomes  loaded  with  inflammable  matter,  which  cannot  be  dis- 
chai^d  from  the  lungs,  principally  in  consequence  of  the  high  tempera- 
ture to  which  the  animal  is  exposed,  and  when,  from  certain  causes,  one 
of  which  appears  to  be  the  increase  of  cutaneous  perspiration,  this  ex- 
cess of  inflammable  matter  is  not  employed  in  the  deposition  of  fat,  the 
liver  would  appear  to  be  the  orean  by  which  it  is  removed.    In  ordinary 
cases,  the  quantity  of  bile  discharged  is  small,  probably  no  more  than 
what  is  sufficient  to  preserve  the  liver  itself  in  its  healthy  state,  and  to 
perform  the  secondary  object  of  digestion,  to  which  the  function  is  sub- 
servient;  but  when  from  a  conjunction  of  circumstances  there  is  an  ex- 
cess of  inflammable  matter,  its  accumulation  is  prevented  by  an  increased 
discharge  of  bile.(/c)    Tiedemann  and  Gmelin  ascribe  the  following  uses 
to  the  bile;  Jirsl,  by  its  stimulant  properties  it  excites  the  flow  of  the  in- 
testinal fluids,  as  is  proved  by  the  unusual  dryness  of  the  faeces  in  jaun- 

(y)  3  Bost.  332,  333,  extmcting  from  (if)  El  Blum.  336;  Dr.  Johnson  onln- 

Tiedemann  and  Gmelin,  vol.  i.  p.  SiS,  89.  digestion. 

(z)  See  ante,  203  to  206,  when  consi-  (e)  El.  Blum.  336  to  339;  2  Bost  292. 

dering  the  functions  of  the  imall  nntes-  (/)  2  Bost.  292. 

tines.  (i)  3  Bell,  345. 

(a)  1  Good,  283.  (X)  Id.  339,  340. 

(6)  Id.  284;  El.  Blum.  336,  S38»  339.  (t)  1  Good,  22. 

(e)  3  Bell,  344.  (k)  2  Bost  292. 
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CHAP.  VI.  diced  persons;  secondly,  it  probably  stinralates  the  intestinal  muscular 
Sect.  III.   fibres  to  action^  thirdly,  as  it  contains  an  abundance  of  azotised  princi- 
DieEmoir.  pi^g^  ^  j^ay  contribute  to  animalize  those  articles  of  food  which  have  no 
azote  in  their  composition;  fourthly,  it  tends  to  prevent  the  putrefiurtion 
of  the  food  during  its  course  through  the  intestines,  and  whlcn  is  proved 
by  the  circumstance  of  the  food  being  much  farther  advanced  in  decay  in 
the  entrails  when  the  bile  does  not  sufficiently  flow  inta  them  as  wh«a  in 
the  healthy  state;  fifthly^  it  probably  tends  to  liquefy  and  render  soluble 
the  fatty  part  of  the  food;  and»  lastly,  that  it  is  tabe  regarded  as  an  im- 
portant excretion.{/) 
Bfiects  of       Anger,  when  ions  indulged,  is  well  known  to  affect  the  functions  of 
passions      the  liver,  and  has  often  laid  the  foundation  for  jaundice,  and  consequent- 
and  affec-   |y  fQj.  ^  deeper  colour,  as  well  as  other  properties  of  the  blood  that  circu- 
^"*j."P^"  lates  through  the  heart;  a  fact  so  well  known,  that  the  actual  seat  of  anr 
and  rauT     S^'*'  ^^^^^^^  ^^  being  properly  attiibuted  to  a  mental  affection,  has,  in  the 
bladder,      poetical  language  of  roost  countries,  been  erroneously  transferised  to  this 
organ;  and  bilious,  or  choleric  and  irascible,  are  convertible  terms  in  the 
popular  though  incorrect  language  of  our  own  day.(»»\ 
Diseases  of     The  liver  is  the  seat  of  numerous  and  impoctant  aiseases,(ti)  such  as 
the  liver.    jaundice,( /})  abscess,  obstruction,  inflammation,  and  malignant  tumours^r^ 
It  is  the  seat  of  jaundice^  whose  proximate  cause  consists  in  an  impeded 
flow  of  the  bile  into  the  alvine  canal,  and  its  retrograde  passi^  into  the 
blood  .(5)    One  of  the  immediate  effects  of  the  calorific  cays  of  the  sun  is 
to  stimulate  the  liver  to  an  excessive  secretion  of  bile;  anid  hence  the  ali- 
mentary canal  may  become  overloaded  with  it,  and  perhaps  the  blood 
impregnated;  and  nence  agsun  the  greater  violence  of  bilious  cholera 
and  its  accompaniment  with  peculiar  symptoms  in  hot  climates.(/)    The 
functions  of  the  liver  and  the  stomach  are  so  intimately  linkea,  that  a 
derangement  of  one,  especially  of  the  liver,  very  commonly  produces  de- 
rangement in  the  other,  and  it  is  difficult  to  say,  in  many  cases,  which 
has  the  priority .(ti) 
Injuries  to       The  liver  may  be  ruptured,  or  otherwise  injured^  so  as  to  occasion  air 
the  fiver,     most  immediate  death,  and  manv  instances  of  this  nature  have  been  de- 
scribed :(a?)  and  when  criminal  death  is  suspected,  the  liver  requires  par* 
ticular  examination .(^y)    A  wound  in  the  gaU  bladder,  occasioning  ex- 
travasation of  bile,  has  generally  been  considered  as  necessarily  mortal» 
but  it  is  said  this  is  not  so;(z)  and,  in  general,  wounds  of  the  Uver,  if 
slight,  are  not  fatal,  but  if  deep  are  as  certainly  fatal  as  a  wound  of  the 
heart(a) 

The  pan-  Tlie  Pancreas  (the  organ  in  the  calf  termed  sweetbread)  is  the  largest 
creas  and  of  the  conglomerate  glands,  (that  is,  consisting  of  lesser  parts  united,) 
puicbeatic  excepting  Sie  breasts,  and  extremely  analogous  to  the  salivary  glands  iB 
jmce.  every  part  of  its  structure,  even  m  the  circumstance  of  its  excretory 
ducts  arising  by  very  minute  radicles,  and  uniting  into  one  common  duct, 

(0  1  Good,  23, 136,  where  see  obser-  (r)  Id.  364  to  370;  Broos.  PathoL  2U 

vatioD  on  these  suggestions.  to  218. 

(m)  Cogan  on  tlie  Passions;  4  Good,  (a)  Id.  282,  285;  see  post 

92.    Lord  Coke,  in  his  Institutes,  affected  (t)  Id.  293. 

knowledge  of  natural  histoiy,  alluding  to  (u^  Dr.  Jolinson  on  Indigestion;  and 

the  elephant  as  having  no  gall,  bile,  or  see  id.  as  to  organic  diseases  of  the  liver* 

rancour,  and  tliat  a  member  of  parliament  r  ^.j  3  p^^,  &  ponb.  65  to  67. 

ought,  in  such  respect,  to  resemble  tliat  /  %  .j  i:t    »        m«  ^   1    •     t>rn 

animal.  (y)  ^^'  ^^'  ^y*"'  ^^'  ^""■'  ^'^^" 

(n)  i  Good,  21 ;  Jackn.  Prin.  Med.  341.  («)  Coop.  Diet  tit  Wounda;  1  Gibson. 

( p)  1  Good,  282  to  285.    See  Dewees,  Surg.  145. 

Pmc.  Phys.  559,  570.  (a)  Id. 
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ivhich  penetrates  the  tunic  of  the  daodenuni,  and  supplies  the  cavibr  ?f  ^"^''  ^^ 
that  intestine  with  a  constant  stillicidium  of  pancreatic  juice.{b)  This  8»ct.  HI. 
Tirean  is  of  a  long  form,  like  a  dog's  tongue,  and  lies  across  the  spine  and  "'•'■^<"' 
behind  the  stomachic)  The  weight  of  the  human  pancreas  is  about 
three  times  that  of  all  the  salivarj  glands  together.(cQ  The  quantity  of 
the  pancreatic  juice  cannot  be  accurately  ascertained.  It  is  no  doubt 
produced  copiously  during  chylification,  and  cannot  be  expected  to  j9ow 
readily  at  otner  times,  because*  the  stimuli  are  the  fresh  and  crude  chyme 
entering  the  duodenum,  and  the  bile  flowine  through  the  opening  oommon 
to  it  and  the  pancreatic  juice.(c)  It  was  formerly  erroneously  supposed 
that  the  pancreatic  juice  was  acrimonious,  but  that  doctrine  has  long  been 
refuted.(/)  Dr.  Elliotson  observes,  that  the  use  or  function  of  the  pan- 
creatic juice  is  unknown^  but  that  Blumenbach's  opinion  that  it  assimi- 
lates the  chyme  more  to  the  nature  of  the  fluids  is  more  precisely  given 
bv  Tiedemann  and  Gmelin,  who  conceive  that  it  animalizes  the  unazo- 
tized  principles  of  vegetable  food.  It  is  certainly  much  larger  propor- 
tionably  in  nerbivorous  than  in  carnivorous  animals.  They  assign  tlie 
same  purpose  to  the  saliva.(^)    The  general  opinion  has  been,  that  the 

Sancreas  is  useful  in  secreting  a  fluid  which  dilutes,  tempers,  and  mo- 
erates  the  acrimony  of  the  bde,(A)  and  that  it  is  matenally  useful  in 
chylification  or  dissolving  the  chyme,  (t)  This  fluid  has  been  supposed 
to  be  similar  to  saliva,  and  that  the  pancreas  is  a  gland  of  dilution,  and 
serves,  like  the  saliva  in  the  mouth,  further  to  dilute  the  food  when  re- 
quisite. (A:)  But  it  is  said,  that  upon  recent  examination  of  the  fluid,  it 
has  been  represented  to  diifer  materially  from  saliva,  and  that  it  never 
contains  an^  sulpho  cyanic  acid,  free  soda  or  mucus,  and  that  its  proper 
use  is  to  animalize  the  unazotised  principles  of  vegetable  food.  (/)  Dr. 
Good  has  observed,  that  we  know  but  little  respecting  the  use  of  the 
pancreas,  or  the  function  of  digestion,  but  that  we  do  know  that  the  pan- 
creas pours  forth  a  considerable  portion  of  the  fluid  which  holds  the  solid 
part  of  our  food  in  solution,  ana  that  therefore  it  is  highly  probable  that 
the  pancreas  and  spleen  are  both  affected  in  many  cases  of  ay spepsia.(fit) 
Tieaemann  and  Gmelin's  experiments  have  established  that  the  secre- 
tions of  saliva  and  pancreatic  juice  differ  in  the  following;  respects:— 
Ist.  The  amount  of  the  solid  contents  in  the  saliva  is  only  naif  as  much 
as  that  in  the  pancreatic  juice.  2.  The  saliva  contains  mucus  and  proper 
salivary  matter,  with  perhaps  very  minute  auantities  of  albumen  and 
gaseous  matter;  whereas  in  the  pancreatic  juice  the  proportion  of  these 
principles  is  reversed,  the  two  latter  existing  in  great  abundance,  and  the 
two  former  in  very  minute  quantity.  3.  The  pancreatic  juice  is  either 
neutral  or  contains  a  little  alkaline  carbonate.  4.  There  is  no  sulpho- 
cyanate  in  the  pancreatic  juice  of  the  sheep,  altiiough  it  is  found  in  the 
saliva  of  this  animal.  It  must  be  kept  in  view,  however,  that  these  ex- 
aminations do  not  appear  to  have  been  made  upon  human  pancreatic 
juice;(n)  But  the  French  chemists,  MM.  Leuret  and  Lassaigne,  have 
stated  quite  different  results  in  their  examination  of  this  secretion;  and 
whilst  tke  Germans  have  informed  us  that  it  is  essentially  acid,  the  French 
chemists  contend  it  is  alkaline.  Dr.  Bostock  appears  to  concur  with  Dr. 

(5)  El.  Blum.  329;  3  Bell,  345;  2  Horn.  (g)  £1.  Blum.  330;  see  also  1  Good* 
Aiat  60f  3  Bost  396;  2  Dungl.  Phy.  223,     25,  26;  Jackn.  Prin.  Med.  345. 

224.  (A)  3  BeU,  238, 347. 

(0  3  Bell,  345;  Brous.  Phy.  448;  3  (t)  1  Good,  25;  £1.  Blum.  329. 

Par.  &  Fonb.  66.  (k)  3  BeU,  348,  349;  £1.  Blum.  338. 

(d)  El.  Blum.  330.  (/)  1  Good,  24, 25;  £1.  Blum.  330. 

(e)  Id.  329, 330;  Jacko.  Prin.  Med.  344.  (m)  1  Good,  134. 

(/)  Id.  338.  (n)  Beaearchcs,  8cc.  vol.  i.  41,  43. 

99 


are  TUHKynos  of 

OBAP.  VL  Prout  in  favour  of  the  German  resa1ts.(o)  It  has  been  sug^ted  thai 
SscT.  nr.  the  use  of  the  pancreatic  juice  may  be  to  animalize  the  unaxotised  fiar- 

DigBanoy.  ticles  of  v^table  iood^{p)  and  it  naa  been  also  observed,  that  the  juice 
tempers  the  acrid  bile,(^)  and  that  the  bile  is  diluted  by  the  pancreatic 
.juice«(r)  But  the  supposed  use  of  the  pancreas  and  spleen  will  be  pre- 
sently more  particularly  considered.(«)  It  has  been  conjectured  by  nai- 
ler, thoQsh  it  is  said  erroneously,  that  the  secretion  and  pouring  of  this 
pancreatic  juice  from  the  pancreas  into  the  duodenum  is  equal  to  eight 
pounds  in  the  twenty-four  nour8»(/.) 

I^iseasesof     Diseases  of  the  pancreas  occur  but  rarely  ;(t<)  but  it  may  be  affected 

pancreas,  by  turgescence,  or  by  chronic  induration  or  enlargement,  aometimea  ao 
-companied  with  calculous  concretion8.(j?) 

The  Tlie  Tgpieen  is  a  soft  spongy  and  exceedingly  vascular  oitgan.  Its  colour 

•'vpleeiK  is  deep  red,  with  a  tinge  of  blue,  particularly  round  its  margin.  Its 
form  is  somewhat  oval,  beine  smooth  and  convex  on  the  exterior,  where  it 
is  in  apposition  with  the  diaphragm,  and  irregularly  concave  on  the  opposite 
side,  wriich  is  divided  into  two  parts,  but  unequally^  by  a  tranaverse  slit, 
for  ^e  transAiission  of  its  vessels.  The  spleen  has  a  peritoneal  invest- 
ment prolonged  to  it  from  the  stomach,  by  which,  as  well  as  by  vessels, 
it  is  connected  to  the  stomach;  but  it  has  also  a  smooth  and  fibrous  tunic 
proper  to  itself  The  splemc  artery  is  of  considerable  size.  The  vein 
terminates  in  the  vena  portae,  and  its  nerves  are  d<erived  from  the  solar 

Elexus.(.v)  The  spleen  secretes  no  peculiar  fluid,  its  blood  is  of  a  dark 
ivid  colour,  and  coagulates  with  difficulty.  It  is  even  destitute  of  am 
excreting  duct,  and  in  some  instances  has  been  extirpated  without  injury 
to  the  general  health.(jt')  The  spleen  i&siltiate  in  the  left  hynochondriae 
region  between  the  diaphragm  and  the  stomach*  and  beneatk  the  carti- 
lages of  the  false  ribs.(a) 

With  respect  to  the  use  or  function  of  the  spleen,  it  has  been  observed 
that  it  is  as  yet  but  little  known,  but  that  it  may  be  affirmed  to  be  aub^ 
servient  to  digestion.(6)  It  has  been  observed,  that  upon  the  whole  it 
-should  seem  l£at  the  stomach,  duodenum,  liver,  pancreas,  and  spleen,  are 
united  in  futiction;(c)  and  that  the  spleen  is  an  organ  subservient  to  the 
•stomach;  that  it  is  a  provision  for  givine  the  vessels  of  the  stomach  an 
occasional  power  and  greater  activity,  enaUing  them  to  pour  out  a  quantity 
of  fluid  proportioned  to  the  necessity  of  the  digestion;(<£)  and  that  we 
may  conclude  that  it  is  not  the  means  of  retarding  the  blood  in  its  circu>- 
lation,  but  of  giving  force  to  it;(f )  and  that  the  probability  is,  that  the 
venous  blood  of  the  spleen  is  useful  to  the  function  of  the  liver,  either  by 
supplying  venous  Mood  in  proportion  to  the  wants  of  the  liver,  or  in  that 
venous  blood  carried  to  the  liver  there  may  be  some  peculiar  change 
wrought  by  the  spleen,  and  fitting  it  for  the  secretbn  of  bile.(/)  Some 
have  suggested  that  the  spleen  is  a  mere  diverticulum  for  the  blood  during 
digestion.  Oth^ s,  that  the  imecific  function  of  the  spleen  is  to  secrete 
€rom  the  blood  a  reddish  fluid  that  has  the  property  of  coagulating,  and 


(fi)  3  Bort.  338, 339.  («)  1  Good,  26;  3  Dungl.  Phy.  347. 

\p)  1  Good,  35, 36.  (a)  3  Horn.  Anat  56$  3  Bell,  349, 350$ 

(y)  6  Bell,  238.  3  paHs  &  Fonb.  66. 

?S  iT^u^  \f^  2  Good,  371 ;  2  Boat.  397;  and  see  fully 

>A  1  n^  '4c  QOA  TV        I.  ••-.     2  Dungl.  Phy.  245  to  250. 

(u)  1  Good,  325, 326;  Jackson,  Pnnc.  *  »^,/9«o  «^^ 

Med.  345.  W  3  ®«"»  238,  354. 


(a?)  1  Id.  325,  326.  (rf)  Id. 

ly)  2  Horn.  Anat.  56  to  60;  3  Bell,         (e)  Id.  238,  ^55. 
349,  350.  (/)  Id.  356^  357;  1  Good,  306. 
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which  is  carried  to  the  thoracic  duct,  and  being  there  united  with  the  chap,  yl 
chyle  changes  it  into  blood;  but  neither  of  theste  doctrines  is  to  be  con-  Skct.  m. 
siiiered  as  established. (g)    Dr.  Bostiick  and  others  have  inferreil  that  as  Pwtio»« 
there  are  instances  of  continuing  life  and  health  notwithstanding  the 
total  destruction  of  the  spleen,  it  is  not  absolutely  essential  to  life,  and 
that  consequently  the  office  of  the  spleen  is  onij  of  a  supplementary  na- 
ture, and  though  occaeionally  useful,  is  not  indispensable. (A) 

The  spleen  may  be  affected  by  turgescence  or  enlargement,  called  Diseaaesof 
parabysma  9plemeums(i)  and  although  this  organ  is  not  to  be  resarded  spleen* 
as  vital,  or  one  of  sensibility,  and  it  be  wholly  wanting,  or  be  extirpated 
without  affecting  life,  yet  the  more  the  spleen  exceeds  its  natural  size,^ 
the  greater  is  the  emaciation  of  the  individual  and  the  impairment  of  his 
health;(A;)  because  being  a  diverticulum,  it  retains  blood  that  ought  to 
g»  to  tlie  general  funil.    The  spleen  may  aUo  be  inflamed,  but  it  is  less 
subject  to  it  than  many  other  of  the  abdominal  viscera. (/)     It  may  also 
becufne  ossified,  and  have  tubercles  formed  in  its  substance,  but  there 
is  seldom  suppuration  in  it.(m)    So  the  spleen,  like  the  liver,  may  be  injuries  ta 
ruptured  by  blows,  falls,  wounds,  or  other  violence,  and  which  will  spleen, 
generally  prove  fatal.(n) 

Having  thus  considered  the  digestive  oigans,  the  intestinal  canal,  and  oollaienl 
the  collateral  or  solid  viscera,  it  may  be  proper  to  notice  the  peritoneum,  parts  coor  ■. 
with  its  folds,  the  mesentery,  the  mesocolon,  and  omenta*    The  viscera  nected 
of  the  abdomea,  which  we  have  thus  considered,  are  fixed  in  their  position  ^^^/^^ 
by  an  extended  serous  membrane,  ibe peritonsmm,  already  mentioned.(o)  ^^^^^"^ 
forming  numerous  fitld^i,  which  are  called  liganiente.  It  is  closely  adapteci  ^^nes,^ 
to  the  liver,  gall  bla<lder,  stomach,  intestines,  spleen,  and  on  the  pelvic 
viscera.    From  the  great  arch  of  the  stomach  it  forms  a  very  extended 
fold,  whirh  invests  the  front  of  the  intestines,  called  the  great  omentum 
or  epiploon;  and  the  great  omentum  is  reflected  back  to  form  attach* 
ments  for  the  small  intestines  in  the  centre  of  the  abdomen,  and  called 
the  meeentery,  and  a  large  duplicature  around  it  for  the  large  intestines 
is  called  the  mesocolon,  and  ligaments  of  the  colon,  the  spleen,  the  liver, 
bladder,  and  rectum.     A  very  cursory  notice  of  the  peritonaeum  will 
suffice,  for  it  is  comparatively  uninteresting  and  unimportant,  whether 
physiologically  or  surgically.    Its  precise  course  is  most  difficult  to  trace; 
It  IS  not  to  be  classed  amongst  the  viscera  of  the  abdomen,  though,  in 
fact,  it  invests  or  surrounds  them. 

The  mesentery,  mesocolon,  and  omenta,  are  ligaments  and  plicae,  or 
folds,  formed  by  the  peritonaeum.  The  mesentery  and  mesocolon  are 
primary  processes  reflected  off  from  the  spine  upon  the  intestines, 
whereas  tne  omenta,  (from  the  Latin  omentum^  and  signifying  the  caul 
in  which  the  bowels  are  wrapped,  )(p)  are  secondary  processes  of  the 
peritonaeum  reflected  from  the  surface  of  the  stomach  and  intestines. 
The  mesentery  is  the  ligament  of  the  xmoi/ intestines,  whilst  the  ma^oco* 
Ion  is  the  ligament  of  the  large  intestinesi  and  the  omenta  are  floating 
membranes  of  great  deKcacy  expanded  over  the  surface  of  the  small  in* 
teatines,  and  attached  to  the  great  arch  of  the  stomach,  {q) 


S! 


j]  1  Good,  35,  26.  (n)  ^  Paris  &  Fonbl.  66f  ftywn,  Med. 

(A)  2  Boat  399.  Jour.  179. 

(t)  1  Good.  325,  3  Bell,  331,  aee  ^        ^      ^        183;  and  see  its  diaeaaefl^ 
^^  Bpken  tn  gemrml,  Cyclop,  tit    ^^^^^^^^^  p^^  p^^^  552,  559. 

(A)"i  Good,  325,  326.  ^P)  Vcntriculua  atquc  intcatma  pingui 

It)  2  Good,  371.  "^  tenut  omento  integuntur.— 'jPim. 

(m)  3  BeB,  351.  {q)  3  Bdl,  262,  263. 
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CHAP.  Ti.      The  AfesefUery  is  formed  bj  a  doubling  of  the  peritonaeum,  which  ]» 

I  Sbct.  in.  detached  forward,  anil  includes  the  intestines,  as  in  a  slin^.     It  is  named 

DieMTioy.  from  itg  situation  in  the  middle  of  the  intestines,  and  is  divided  into  two 

Of  the  me- p^rts,  one  connectinjj;  the  small  intestines,  and  retaming  the  name  of 

sentery  in   me$mterv;  tiie  other  the  great  intestines,  and  termed  mesocolon  (r)    The 

genenl.      proper  Mesentery  begins  at  the  last  turn  of  the  duodenum,  and  rung 

obliquelj  downwards,  and  towards  the  right  side  along  the  vtrtdbrx  of 

the  loins,  to  the  first,  second,  and  third  of  which  it  is  chiefly  connected. 

Between  the  two  layers  of  the  mesentery  are  enclosed  a  considerable 

quantity  of  cellular  substance  and  fat,  with  the  numerous  blood  vessels, 

'  nerves,  lacteals,  and  glands  of  the  jejunum  and  ileum.     Its  anterior  edge 

is  much  more  extensive  than  the  pusterior,  being  plaited  and  folded,  and 

corresponding  with  the  convolutions  of  the  intestines   to  which  it  is 

fixed. («)    The  surface  of  the  mesentery  has  a  moisture  exuding  from  its 

pores.    Its  use  is  to  give  a  smooth  surface  and  to  streofsthen  the  intestines,. 

and  in  a  great  measure  to  limit  the  degree  of  their  distention. (<)     The 

Theme-     mesenteric  glands  are  of  the  greatest  importance,  for  the  chyle  absorbed 

■enteric      by  the  lacteal  vessels,  before  it  is  carried  into  the  thoracic  fluct,  is  de- 

glu^dt.       posited  in  them,  and  there  at  least  delayed  until  it  is  again  absorbed  and 

carried  forward.(ti) 

The  meso-  The  mesocolon  is  the  continuation  of  the  mesentery,  which*  after 
coloD.  reaching  the  lower  extremity  of  the  ileum,  contracts  and  obtains  thi» 
name,  it  follows  the  course  of  the  gfeat  intestines,  and  fixes  them  ia 
their  right  place.  Below  the  right  kidney  it  is  narrow  and  firm,  and  forms' 
the  right  ligament  of  the  colon.  Opposite  to  that  kidney  it  appears  to  be 
lost  by  the  immediate  adhesion  of  the  colon  to  the  duodenum  in  front  of 
the  kidney.  It  then  turns  across  and  forms  a  broad  expansion,  which 
encloses  the  arch  of  the  colon  at  its  interior  edge,  and  behind  it  separates 
and  encloses  the  anterior  part  of  the  duodenum,  and  is  fixed  to  the  spine. 
It  adheres  a  little  to  the  under  part  of  the  extremity  of  the  stomach,  and 
then  descends  over  the  left  kidney,  at  the  lower  part  of  which  it  forms 
the  left  ligament  of  the  colon.  It  after  wanis  adheres  to  the  left  psoas  maj^- 
nos  muscle,  and  forms  a  loose  fold,  which  retains  the  sigmoid  flexure  of 
the  colon.  At  the  last  vertebra  of  the  loins  it  forms  the  mesorectum,  which 
by  decrees  becomes  narrower  and  disappears  towards  the  under  part  of 
the  pelvis,  the  rectum  being  then  immediately  connected  to  the  os  sacrum. 
Between  the  layers  of  the  mesocolon  are  placed  the  arteries,  veins,  and 
nerves,  with  the  absorbents  and  glands  of  the  colon.^v)  The  meseniery 
in  general  suspends,  connects,  and  retains  the  intestines  in  their  places, 
furnishes  them  with  an  external  coat,  receives  tlieir  glands,  vessels,  and 
nerves,  and  allows  the  two  last  to  be  properly  distributed,  (x) 

Hie  omen-  The  omentumy  or  ca«/,(y)  formerly  called  epiploon,  from  its  seeming  to 
ta  in  gene-  float  on  the  intestines,  is  a  fine  membranous  bag,  intermixed  with  much 
^  fat,  and  covering  a  large  portion  of  the  anterior  surface  of  the  abdominal 

viscera.  It  is  divided  into  omentum  gastro  colicum,  and  omentum  colicum, 
the  former  common  to  tlie  stomach  and  colon,  the  latter  pmper  to  the 
colon  $  they  are,  however,  a  continuation  of  one  and  the  same  sub* 
stance,  {z)    The  omentum  is  the  principal  seat  of  fat,  (a)   The  uses  of  the 

(r)  3  Homer,  Anat  33,  34;  3  Bell,  263,  300, 301. 
300,  301.  (x)  Tuaon's  Comp.  337. 

r«)  Id;  3  Wiitar,  Anat  116  to  119.  (y)  Ante,  219. 

[Q  3  Bell,  300.  (z)  3  Homer,  Anat  13, 13;  3  BeD,  369^ 


i: 


(tt)  d.23r.  363. 

(t)  3  Hemer,  Anat.  34, 35;  3  BeD,  363,        (a)  5  Good,  301. 
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omenta  seem  to  be,  that  they  fill  up  the  inequalities  which  arise  from  the  chap.  ti. 
rounded  forms  of  the  viscera,  and  lubricate  and  give  mobility  to  the  in-  S«ct.  HI. 
te8tines.(6}    But  the  idea  of  the  oil  or  fat  exuding  is  unfounded,  nor  is  P'^^^^ioy. 
it  subservient  to  the  liver.fc)    Sometimes  the  omentum  is  affected  with  DiseMcs 
a  peculiar  disease,  termed  parabysma  omentale  or  turgescence  of  the  &nd  inju- 
omentum,  being  an  indurated  and  diffused  tumour.(c?)    The  omentum  "^'  ^^ 
may  suffer  strangulation,  and  require  operation  and  peculiar  treatment  ^"^^°^* 
in  hernia  epiplocele.(e)    Sometimes  the  omentum  will  become  the  seat 
of  excessive  accumulation  of  fat.(/) 

The  omentum  gastro  colicum,  or  maenum,  consists  of  an  anterior  and  Of  the 
posterior  part,  each  of  winch  is  fonned  of  two  membranes,  ultimately  omenta 
united.     In  young  subjects,  the  omentum  forms  a  distinct  bag,  but,  in  p»^">  «>- 
old  people,  the  layers  of  which  it  is  composed,  become  more  or  less  in-  llg'i^uroin 
corporated.    The  anterior  layer  is  a  continuation  of  the  peritoneal  coats  particular, 
produced  by  the  upper  and  under  surfaces  of  the  stomach.(^)     This 
omentum  isa  peculiar  process  of  peritonaeum  arising  immediately  from 
the  external  coat  of  the  stomach.(A)    The  longe«ft  and  most  remarkable 
process  «if  peritonaeum  is  this  omentum.    It  is  a  lar^e,  empty,  delicate 
sac,  hanging  from  the  lar^  curvature  of  the  stomach,  extended  over  the 
greater  part  of  the  small  intestines,  applying  itself  closely  to  their  con- 
volutions, and  in  some  measure  insinuating  itself  into  their  interstices.(i) 

The  omentum  colicum  arises  from  the  nght  part  of  the  arch  of  the  co-  Of  the 
Ion,  in  the  same  manner  as  the  other  part  of  the  omentum  arises  from  omentum 
the  stomach,  and  sends  downwards  and  to  the  right  side  a  cuneiform  ^^^^  ^ 
process  to  be  connected  to  the  caacum.  (k)  gcnciiL 

Besides  these  omenta,  there  is  a  membrane  much  smaller,  situated  Other 
between  the  liver  and  stomach,  termed  omentum  hepato  gastricum,  or  Omenta. 
omentum  minus  of  fFinalow.  It  passes  from  the  fore  part  of  the  sinus 
of  the  porta  to  the  under  and  back  part  of  the  liver,  to  be  connected  to 
the  whole  edge  of  the  small  curvature  of  the  stomach,  and  to  the  begin- 
ning of  the  duodenum.  It  is  composed  of  two  layers,  but  is  thinner, 
has  less  fat,  and  is  more  uniform  in  its  structure  than  the  omentum  mag- 
num, and  also  differs  from  it  in  having  no  reflection  upwards.(/) 


(&)  El.  Blum.  349.  (g)  2  Horn.  Anat.  12,  13$  3  Bell,  264. 

ieS  3  BeU,  266;  £1.  Blum.  349.  (A)  El.  Blum.  348. 

(d)  1  Good,  336,  337.  (t)  Id.  349,  where  see  a  full  description. 

(e)  Coop.  Diet,  tit  Hernia.  (k)  2  Horn.  Anat.  13;  3  Bell,  265 
if)  5  Good,  201.  (/)  Id.  12. 
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Section  Id— The  Definition  and  General  Dbsoriftion. 

It  has  been  truly  observed,  that  absorption  is  one  of  the  most  impor- 
tant functions  in  the  system,  and  one  of  the  most  freauent  channels 
through  which  disease  is  caused,  perpetuated,  or  removea,  and  that  the 
importance  of  entertaining  accurate  ideas,  as  to  the  channels  through 
which  the  noxious  agents  affect  the  system,  must  be  manifest.(6) 

The  function  of  (^sorption,  from  the  Latin  term,  is  defined  by  its  name 
signifying  sucking  up,  or  imbibing,  and  consists  in  certain  vessels  and 
organs,  viz.  lacteals,  lymphatics,  glands,  and  thoracic  duct,  termed  absor- 
bents, receiving  or  taking  up  certain  fluids,  and  transporting  them  from 
one  part  of  the  system  to  the  other.  The  fluids  thus  taken  up  are,  prin- 
cipally, two,  namely,  the  chyle  and  the  lymph,  the  former  received  by  the 
lacteals,  and  the  latter  by  tlie  lymphatics.  The  immediate  objects  of  (he 
action  of  those  sets  of  vessels  is  essentially  different;  that  of  the  lacteals 
is  to  convey  the  chyle  from  the  small  intestines  into  the  thoracic  duct„ 
and  from  thence  into  the  subclavian  vein,  to  be  there  intermixed  with  the 
general  mass  of  the  blood,  in  order  that  it  may  directly  serve  for  the  nu- 
trition of  the  body;(c)  whilst  the  lymphatics,  it  is  supposed,  serve  to  re- 
move  what  is  useless  or  noxious,  and  to  dispose  of  it  m  such  a  manner,, 
that  it  may  either  be  applied  to  some  secondary  purpose  of  utility,  so  that 
nothing  useful  maybe  wasted,  and  that  what  would  otherwise  be  injurious 
may  be  discharged  from  the  sYsttmJd)  The  glands  collect  and  retain  for 
a  time  the  absorbed  lymph,  and  probaoly,  in  some  degree,  influence  its  cha- 


(a)  See  an  excellent  practically  useful 
article  on  Absorption,  Amer.  Cyclop. 
Prac.  Med.;  and  see,  in  general,  Elliot- 
son's  Blumenbach,  360  to  377{  2  Host 
chap.  xi.  p.  423  to  480;  5  Good,  168  to 
192;  2  Bell,  322  to  36S\  Jackson,  Prin. 
Med.  382  to  403;  and  Coop.  Diet  tit  Ab- 
florption;  see  an  account  of  the  discovery 
of  the  absorbent  system,  EL  Blum.  374 


to  376;  2  Horn.  Anat  292  to  302;  2 
Dungl.  Phy.  1  to  65;  see  derivation  of 
Adenolo||^,  ante,  52;  and,  as  to  the  dis- 
eases of  the  function  and  remedies^  Amer. 
Cyclop.  Prac.  Med.  title  Absorption. 

(6)  Copland's  Diet  Prac.  Med.  tit  Ab- 
sorption. 

(e)  2  Boat  423. 

(d)  Id,  437. 
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rtcter;  whilst  the  thoracic  duct  acts  as  a  great  rt senroir  preparatory  to  the  cwap.  tu 
new  materiaU  of  bUiod  passing  into  the  subclavian  vein  and  beine  there  S«^*  f* 
mixed  with  the  mass  of  blood.  In  other  words,  absorption  is  principal^  I^^^'i- 
\j  the  pntcciM  bj  which  the  new  maieriais,  ariHing  from  food  and  nourish-  ^'°'^' 
fnent,  and  converted  in  the  stomach  and  smaller  intestines  into  chyle,  and 
vervinji  for  the  nourishment,  growth,  and  support  of  the  bodv,  are  sepa- 
rated and  in  a  degree  more  assimilated,  ana  ultimately  carried  into  the 
blood,  (e)  This  is  the  primary  and  most  essential  office  of  the  absorbent 
function^  and  is  principally  performed  by  one  description  of  the  absorbent 
vessels,  which  tnu«  receive  the  recent  new  matter,  the  proclucts  of  ali- 
ment and  digestion,  and  convey  it  principally  through  the  thoracic  duct 
to  the  blood.  But  there  is  also  a  further  and  distinct  object  effected  by 
another  and  totally  different  set  of  absorbents^  for  it  is  at  least  supposed, 
if  not  established,  that  all  the  particles  of  which  the  body  is  composed 
from  time  to  time  lose  the  power  of  performing  their  appropriate  func- 
tions, and  that,  therefore,  to  continue  the  animal  economy  perfect,  they 
muHt  be  removed  and  new  matter  deposited  in  lieu,  and  which  object  is 
effected  by  this  other  branch  of  the  system  of  absorptitm  (though  not 
perceptible  to  our  faculties)  so  that  a  continual  exchange  of  particUe 
takes  place,  the  former  constituent  being  taken  up  by  certain  absorbent 
vessels,  namely,  the  lymphatics,  and  returned  into  the  greneral  circula- 
tion to  be  eitlier  discharged  or  employed  under  some  new  form;(/)  and 
the  vessel  employed  in  the  latter  functions  are  termed  the  lymphaties^ 
from  tke  circomstaace  of  the  fluid  which  they  contain  being  lymph. 


Section  II^ — Thb  Organs  and  Paets  of  the  Function  of  Absorption. 

The  absorbent  vessels,  which  imbibe  the  fresh  materials  for  new  blood   Ssct.  TU, 
from  the  digested  food,  are  principally  found  in  the  small  intestines,    1*<i>  ^^' 
where  they  receive  into  one  common  reservoir  (the  thoracic  duct)  all  the  ^^*  ^^^ 
new  and  recruitinc^  materials  for  new  blood,  and  which  arc  from  thence  TH»*Fu!r°' 
-conveyed  {i^radually  into  the  subclavian  vein;  and  from  thence  into  the  tionofAb- 
fight  auricle  of  the  heart:  and  Irom  thence,  as  we  have  seen,  in  consider-  aoBrnoH. 
ing  the  course  of  circulation  of  the  blood, (^)  into  the  lans^s,  and  there 
exposed  to  atmospheric  air,  and  returned  thmugh  the  pulmonary  veins  in  general, 
into  the  left  auricle  and  ventricle  of  the  heart,  and  thence  passed  into  and 
through  the  aorta  in  circulation  through  the  arteries,  &c.(A)     It  is  obvi- 
ous, that  were  it  not  for  such  contrivance  the  nutritious  qualities  of  the 
chyle  would  pass  off  uselessly  from  the  frame  through  the  small,  and 
then  tlirough  the  large,  intestines,  tlie  same  as  the  fasces. 

The  materials  thus  absorbed  are  principally  the  chyle,  which  is  found  in 
the  intestines  from  the  nutriment  received  into  the  stomach  and  separated 
from  the  fa&ces  in  the  small  intestines,  as  explained  in  the  last  chapter.  (Q 
But  there  are  various  other  materials  from  other  parts  of  the  body,  many 
of  which  are  particles  of  the  refuse  matter  separated  by  the  secreting 
vessels,  which  are  not  wholly  wasted,  but  much  of  it  absorbed  and  passed 
,-into  the  thoracic  duct  and  there  mixed  with  the  chyle,  and  also  becomes 
part  of  the  blood  passed  into  circulation.(^)  By  this  arrangement  there 
is  great  saving  of  animalized  fluids,  whicn,  however  they  may  differ  from 

(0  2  Boat.  423,  437.  to  !)64;  Amer.  Cyclop.  Pisc.  Med.  tit  Ab- 

(/)  2  Best  4^,  436;  5  Good,  176;  2  sorption. 
Dungl.  Phy.  3.  ^.v  3  g^j,  33^^ 

(^)  Ante,  126  to  170.  \  j  ^ 

(Z)  2  Boat.  477  to  480;  Coop.  Diet  Ah-        (ft)  5  Good,  169;  EL  Bkim.  277,  878; 

sorption;  El.  Blum.  377»  378;  2  Bell,  331  Jack.  Prin.  Med.  39a 
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each  other  in  several  properties,  are  jei  far  more  eaailj'  redacible  to  ge^ 
nutne  b^ctoii  than  mere  ne^wrand  una^8imilute(i  matter  obtained  from  with*- 
out.(/)  For  the  purptise  of  i\\h  absorption,  there  are  also  the  halitns  of 
the  cavities,  the  gall  bladder,  and  not  a  small  ptirtion  of  the  stillatiiioua 
fluitfs  which  are  applied  to  the  comm«»n  integuments,  (m)  It  is  curious 
lo  observe  and  consider  the  winding  course  which  nature  has  provided 
for  the  purpuKe  of  chan^ng  and  ansimilating  the  chyle  and  other  ab- 
sorbed fluids,  before  their  admixture  with  the  blood,  and  which,  if  in- 
troduced immediately  with  the  blood,  would,  probably,  occasion  instant 
death,  (n) 

These  several  numerous  absorbent  vessels  are  divided  into/our,  Daine<- 
\j^JvrBtn  the  lacteal  vessels;  secondly^  the  lymphatic  vessels;  thirdly,  the 
con^\obBLte  glands;  and,  fourthly ,  the  *' thoracic  duciy{o)  The  exact 
apertures  or  orifices  of  the«e  cannot  be  traced,  but  they  may  be  followed 
up  eitlter  singly  or  in  con{;lobate  glands,  until  ^with  the  exception  of  a 
few,  which  enter  directly  into  the  right  subclavian  vein)  {p)  they,  in  ge- 
neraU  terminate  in  the  thoracic  duct,  which  finally  pours  the  whole  of 
this  mixed  fluid,  steadily  and  slowly,  by  means  of  a  valve  placed  at  its 
opening*  into  the  subclavian  vein  ot  the  left  side,  {q)  The  uxe  of  that 
valve  is,  probably,  not  so  much  to  prevent  the  influx  of  the  blood«  as  to 
modify  the  entrance  of  the  chyle,  or  to  secure  the  gradual  intermixture 
in  the*  thoracic  duct,  and  thence  into  the  subclavian  vein,  and  to  cause  it 
to  enter  by  drops  rather  than  in  a  stream,  (r)  The  lymphatic  system 
consists  ol  an  elaborate  set  of  vessels,  being  more  numerous  than  either 
the  arterial  or  venous,  and  a  number  of  glands  distributed  in  various 
parts  in  the  course  of  these  vessel s.(<) 

The  LactealB  are  so  termed  from  their  general  milky  or  white  appear- 
ance: but  it  is  said  they  ought  more  properly  to  be  called  the  chylijerous 
vessels;  and  they  are  S(»metimes  termed  the  ntUrient  absomenis.fu) 
Thet»e  originate  amongst  the  villi  of  the  internal  coats  of  the  small  intes- 
tines, and  partly  in  the  duodenum,  but  principally  in  the  jejunum  and 
ileum;  by  them  the  chicle  is  conveyed  from  those  intestines  into  the  tho- 
racic duct,  and  thence  into  and  through  the  subclavian  vein  into  the  right 
auricle;  ami  although  so  much  of  this  supposition  as  respects  the  vilH 
has  been  disputed,  the  residue  appears  to  be  universally  assented  to,(x) 
and  it  is  agreed  that  the  orifices  in  the  small  intestines  have  a  peculiar 
absorbent  or  attractive  quality,  like  capillary  tubes,  so  as  to  attract  and 
imbibe  the  chyle:(y)  and  it  is  further  agreed,  that  after  the  chyle  has 
been  thuH  once  absorbed  through  such  orifices,  then  by  the  contractile 
power  of  the  lacteal  vessels,  assisted  by  the  mechanical  action  of  their 
valves,  and,  pmbably,  by  other  causes,  the  chyle  is  necessarily  propelled 
along  these  vessels,  and  prevented  by  the  valves  from  retrogradine  until 
it  has  finally  entered  the  thoracic  duct  (2)  One  remarkable  peculiarity 
of  these  lacteal  vessels  is  agreed  to  be,  that  they  select  and  absorb  only 
chyle,  and  never,  or  very  rarely,  imbibe  any  other  fiuid.(o)  The  lacteafs 
are  vessels  in  part  of  the  same  description  in  construction  as  lymphatics; 


(/)  5  Good,  175. 

(m)  £1.  Blum.  366. 

(n)  Id  366  note  (e,)  see  /n/unbfi, 
ante,  168. 

(0)  Bl.  Blum.  360(  jAckson,  Prin.  Med. 
384  to  388;  3  Bell,  238. 

(p)  El  Blum.  365. 

iq)  5  Good,  175, 176. 

(r)  £1.  Blum.  364. 

(«)  2  Horn.  Anat.  398. 


(t)  See  one  of  the  fullest  descriptioii% 
2  Bost  424  to  431. 

(tf)  1  Good,  10(  Jackson,  Prin.  Med. 
385;  2  Bost.  424  to  431. 

(x)  Id.  ib.  2  Bost.  425,  426;  and  2 
Dungl.  Phy.  4  to  7. 

(y)  2  Bost.  458, 459. 

(z)  Id.  460. 

(a)  5  Good,  177;  £1.  Blum.  36Q,  364; 
S  Bell,  325;  3  Bell,  237,  238;  2  Daqgl. 
Phy.  4  to  7;  3  Boat  437. 
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bat  the  former,  arisiDg  between  the  commencement  of  the  duodenum  and  cffAP.  vn. 
the  lermtnation  of  the  ileutn,  are  confined  to  the  small  intestines,  the   Sxcr.  ll. 
jejunum  and  ileum.(6)    The  lacteal  vessels,  which  take  up  the  chyle  are    Oboaks 
therefore  only  one  branch  of  the  system  of  absorbents.^c;     Within  the  ^y"^^*''*' 
last  few  years,  however,  there  have  been  disputes  respecting  the  termina- 
tion of  both  lacteals  and  lymphatics,  viz. ,  whether  they  belong  ultimately 
and  solely  to  the  principal  trunks,  the  thoracic  duct  and  subclavian  vein, 
or  whether  they  are  not  in  a  great  measure  inserted  into  and  connected 
immediately  and  directly  with  neighbouring;  veins,  and  also  whether  ab- 
sorption is  a  function  peculiar  to  them,  it  being  also  ascribed  by  some  to 
the  mesenteric  as  well  as  to  other  veins,  {d) 

The  non-absorption, or  imperfect  absorption  of  chyle,  must  proceed  from 
some  mischief  in  the  lacteals  or  mesenteric  glands,  and  which  roaj  eithef 
labour  under  an  inertness  in  carrying  on  their  proper  funetfons,  or  may 
be  so  obstructed  in  their  course  as  to  be  prevented  from  exercising  theif 
functions,  notwithstanding  their  beinj^  in  a  state  of  health,  and  this  will 
occasioii  diamihoea  alba,  or  loose  or  fluid  alvine  evacuations,  (e) 

The  Luniphalic  vessels  are  so  called  from  their  usually  containing  Seamdhff 
bffnpk.  They  are  nearly  similar  in  their  structure  and  composition  to  the  the  lym- 
lacteals;  but  in  consequence  of  their  contents  being  transparent  and  phatics^ 
colourless,  they  are  the  less  easily  discerned.  They  are  proviiled  with 
numerous  valves,  and  form  frequent  anastomoses,  and  possess  a  degree 
of  contractility  similar  to  the  lacteals;  and  it  is  said  that  the  m^n  branches 
of  the  lymplmtica  are  finally  reduced  into  three  or  four  great  ^unks, 
which  probably,  like  the  lacteals,  terminate  in  the  thoracic  doct(/) 
They  difier,  however,  materially  from  tlie  lacteals,  as  well  in  their  situa- 
tion as  in  their  contents  and  offices;  for  whilst  the  lacteals  are  confined  to 
the  mesentery  and  small  intestines,  and  imbibe  and  convey  only  chyle,  the 
]  vmphatics  are  found  in  the  larger  intestines  and  in  almost  every  part  of 
the  body;  and  with  respect  to  their  contents,  they  not  only  take  up  fluids, 
containing  particles  adapted  for  the  nourishment  of  the  body,  other  than 
chyle,  but  also  absorb  all  worn  out  or  decomposed  particles  of  the  frame 
of  every  description  separated  from  it^  and  which  we  have  seen  is  an 
incessant  operation*  whether  it  be  a  fluid  or  the  densest  substance, 
such  even  as  the  particles  of  decayed  bone,  and  reduce  and  mix  the  whole 
into  the  fluid  called  lymph,  and  carry  the  same  into  the  thoracic  doct, 
to  be  again  carried  into  circulation,  some  part  to  serve  useful  purposes, 
and  the  rest  to  be  carried  off  as  effete  and  useless,  {g)  This  lymph  is  a 
transparent  and  colourless  fluid,  which,  as  its  name  imports,  was  sup- 
posed to  consist  principally  of  water:(A)  but  it  is  said  that  it  bears  a  very 
strong  analogy  to  chyle,  especially  in  the  characteristic  property  of 
separation  by  rest  into  parts;  one  more  solid  and  fibrous,  and  the  other, 
which  remains  fluid,  and  more  resembleaalbumen.(t) 

But  nutrition  is  not  the  sole  use  or  even  the  primary  function  of  the 
lymph  or  of  the  lymphatic  vessels*  althou^  it,  may  be  a  secondary 
office.(i}  The  exact  use  of  the  lymphatics  is  still  a  veiy  questionable' 
point  in  physiology;  the  common  supposition  has  been  that  they  absorbs 


(jb)  2  Horn.  Anat.  298.  (e)  1  Good,  195;  CopUnd's  Diet  tit^ 

(e)  3  Bell,  238.  Dianrhcea;  Dewees,  Pnc.  Phys.  575. 

(a)  El.  Blum.  363,  note  (»;)  3  Best.  (/)  2  Boat.  432;  but  this  is  doubted, 

440  to  450,  where  Dr.  Bostock,  although  id.  477,  478. 

he  does  not  entirely  assent  to  venous  ab-  0^)  2  Boat  437. 

sorption,  yet  appears  to  acknowledge  that  (h)  Id.  431. 

it  may  esdst;  see,  in  particular,  id.    See  (t)  2  Dungl.  Pfay.  29,  30. 

2  Dungl.  Pby.  35  to  58.  {h)  2  Horn.  Anat  301^ 

30 


FUNCTION  or 

HBAT.  Til.  all  the  oh!  and  redandant  materiala  of  the  body,  and  also  varioas  linds  o( 
Snrr.  IL  superfluona  flaida  formed  within  its  textures  and  cavitie8,(/)  as  well  from 
Qm»AM%    (lie  external  common  integuments  as  from  the  fauces  and  oesophagus,  the 

AgpFAETi.  pleura  and  peritonaeum,  and  from  the  thoracic  and  abdominal  viscera 
them8elves.(m)  Thej  accompany  every  part  of  the  frame  closely  and  with 
great  minuteness  of  structure,  and  exist  very  numerously  even  in  the  coata 
of  small  arteries  and  veins«(n)  They  have  numerous  valves,  so  dis- 
posed in  purs  opposite  each  other,  that  the  whole  cavity  is  accurately 
clo8ed.(o) 

Magendie  having  ascertained,  by  a  train  of  experiments,  the  degree  of 
eflfect  which  certain  narcotic  substances  produce  upon  the  system,  so  as 
to  be  able  to  refer  to  these  as  a  standard  of  comparison,  was  induced 
to  examine  how  far  the  absorbing  power  of  the  vessels  was  promoted  or 
retarded  by  the  states  of  plethora  or  depletion.  The  result  seemed  to  be 
that  plethora  uniformly  retarded,  and  depletion  as  constantly  promoted, 
abeoiption;  and  hence  he  concluded  that  it  must  consist  in  a  mere  me* 
ehanical  action,  independent  of  any  principle  connected  with  vitality,  and 
he  therefore  attributed  absorption  to  the  capillary  action,  exercised  by 
the  sides  of  the  vessels  upon  the  substances  to  which  they  are  exposed,  and 
that  absorption  is  merely  a  filtration  through  the  sides  of  the  ves8els;(;i) 
but  subsequent  physiologists  deny  this  doctrine  of  lateral  filtration,  and 
limit  the  passage  of  the  lymph  through  the  orifices  of  the  ve6sels.(^) 


Oftbeaolu-  It  is  admitted  that  there  is  much  difficulty  as  well  in  ascertaining  the 
tionandab-  nature  of  the  lymph  to  be  found  in  the  lymphatics  as  in  accounting  for  its 
*^^^^^'  production. fa)  It  is  said  to  be  uniform  in  its  nature  and  appearance  as 
pe^  of  previously  ae8cribed,(/)  and  jet  to  be  an  aggregate  of  various  particles, 
^oi^/|.\  fluids,  and  substances,  materially  differing  from  each  other.  Nor  is  there 
any  satisfactonr  explanation  how  or  by  wnat  means  the  densest  solids  a» 
well  as  more  fluid  components  of  the  body,  are  absorbed  and  taken  up 
by  these  vessels.(u)  All  modem  physiologists  appear  to  agree  in  the 
supposition  that  every  part  of  the  human  frame  is  perpetually  changing, 
and  old  parts  removed  and  carried  off,  and  new  parts  deposited  in  lieu; 
but  how  in  the  removal  of  parts  of  bone  and  other  solids,  the  same  are 
solved  before  they  can  be  absorbed,  and  how  reduced  to  and  blended 
with  and  assimilated  to  the  rest  of  the  fluid  lymph,  seems  to  be  undis- 
covered.(x)  We  know  only  of  the  gastric  juice  in  the  stomach  as  an 
adequate  solvent  for  such  solids,  but  that  has  not  been  discovered  in  any 
other  part  of  the  frame.^  Some  have  supposed  that  the  parts  taken  up 
by  the  lymphatics  must  have  been  previously  decayed  and  absolutely 
dead,  and  tnat  then  thej  are  more  readily  andf  rapidly  decomposed;  but 
still,  as  we  know  bone  will  retain  its  solidity  and  resist  decomposition  for 
many  years  after  death,  it  remains  unexplained  how  parts  of  that  sub- 
stance are  rapidly  broken  up  and  solved  into  liquid,  so  as  to  pass  the 
minute  orifices  of  the  lymphatics  and  become  undistinguishable  from  the 
residue  of  the  lymph.(y) 

(/)  Lizan,  part  xii.  13;  5  Good,  176  to        (9)  2  Bost.  467. 
178;  El.  Blum.  325;  2  Bost  438.  (r)  Ante,  42,  43. 

(m)  El.  Blum.  364;  5  Good,  178;  2         («)  2  Bost.  461. 
Bell,  325, 331;  Amcr.  Cyclop.  Prac  Med.         (/(  u. 
tit  Absorptionf  2  Dunirl.  Phy.  58  to  61.  /  x  ,  1   ^cr         .    .1  • 

(n)  5Good,  178, 179;  Quiin,  El.  280,  ^  ^fV^'  *f «  "  to  this  openit.on,  see 

281 ;  iee  a  cleaJ  account  of  the  lymphatics;  1^!?^^"***"^  °"  ^^  Absorbing  System,  p, 

3  Bost.  428  to  432;  2  Horn.  Anat  294.  ^^^'  ^^' 

(0)  5  Good,  178.  (*)  Ante,  42, 43;  2  Boat  465;  2  Dung^. 

(p)  M.  Magendie,  Joum.  Phy.  6j  3  Phy.  58,  59. 
aoit*466i  2  Dungl.  Fby.  S3.  (y)  2  Bost.  464^  465. 
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•  

There  is  another  most  important  oflBce  or  fanction  ascribed  by  modem  chaf.  til 
physiologists  to  the  lymphatics,  viz.  that  their  primary  use  is  to  mould    8bct.IL 
and  fashion  the  body  so  as  to  give  it  its  proper  form,  and  to  enable  it  to    Orbahi 
increase  in  bulk,  whiie  its  individual  parts  retain  their  appropriate  fieure     ^^^ 
and  proportionate  size.(j7)    It  has  been  observed,  that  when  we  reflect       ^*'"'  - 
upon  the  mode  in  which  an  organized  part  is  enlarged,  we  perceive  that  Utility  of 
it  does  not  grow  by  accretion,  like  a  crystal*  nor  by  simple  distention,  »haorption 
but  by  a  numerical  as  well  as  a  specific  increase  of  each  individual  part.  !"  ™<^- 
With  respect  to  the  muscles,  for  example,  the  number  of  fibres  are  aug-  JU^^imr 
mented  at  the  same  time  that  each  individual  fibre  is  increased  in  size;  the  form  of 
and  the  same  thing  takes  place  with  respect  to  its  tendinous  extremities,  all  parts  of 
and  the  other  membranous  parts  that  are  dispersed  through  the  body,  the  body. 
This  extraordinary  operation  is  supposed  to  be  affected  by  absorption; 
and  hence  we  conclude,  that  the  lymphatics  alone,  or,  at  least,  in  con- 
junction with  the  veins,  are  the  agent  employed  for  this  purpose,  (a) 
By  these  small  particles,  even  of  bones,  are  supposed  to  be  gradually 
removed,  and  a  deposition  made  of  other  materials  in  their  proper  situa- 
tions, so  as  to  create  or  continue  the  perfect  bone.(a)     This  property  in 
the  absorbents  is  obviously  connected  with  that  universally  admitted 
principle  in  the  animal  economy  so  often  noticed,  that  the  matter  of 
which  the  organs  of  the  body  are  composed,  during  the  performance  of 
their  various  functions,  undergoes  some  change,  which  renders  it  no  lon- 
ger fit  for  its  original  purpose,  and  that  it^  therefore,  becomes  necessary 
that  it  should  be  removed,  and  new  materials  deposited  in  its  place:(6) 
but,  like  most  parts  of  the  absorbent  system,  we  are  ignorant  as  well  of 
the  nature  of  this  change  as  of  the  means  by  which  it  is  effected.(5) 

Upon  the  whole,  we  may  conclude,  that,  the  lacteals  and  the  lympha- 
tics are  essential  to  the  growth  of  the  body,  although  in  different  ways. 
The  lacteals  procure  the  materials,  and  convey  them  into  the  blood, 
whence  they  are  abstracted  by  the  secreting  arteries,  while  the  lympha- 
tics regulate  the  mode  of  their  deposition,  and  contribute  to  reduce  the 
parts  into  their  proper  form  and  dimensions,  (c) 

It  seems  also  to  be  established,  that  there  are  absorbent  vessels  upon  Of  cutine- 
the  surface  of  the  hody^  and,  that,  even  through  the  external  skin  there  ^sbaorp- 
are  nutritious  liquids  as  well  as  poisons,  that  may.  especially  by  nibbine  ^'^' 
and  friction,  be  absorbed  and  carried  into  the  circulating  8ystem;({f)  and 
instances  are  stated,  by  high  authority,  where,  from  a  stricture  in  the 
cesophagus,  or  from  the  suspension  of  the  power  of  deglutition,  no  nou- 
rishment could  be  taken  into  the  stomach,  yet  the  patient  was  supported 
for  a  time  by  means  of  absorption  from  the  surface,  aided  by  the  aliment 
of  nutritive  clysters.(e)  Dr.  Barry  has  from  his  experiments  inferred, 
that,  the  whole  function  of  external  absorption  is  a  physical  effect  of  at- 
fnoipherio  pressure;  and  he  even  contends,  that  tne  circulation  in  the 
absorbine  vessels  and  in  the  great  veins  depends  on  the  same  cause,  and 
that  vital  action  is  not  concerned  in  absorption^f/)  but  this  doctrine  has 
been  questioned,  at  least,  as  regards  the  lacteals.  fg-)  Dr.  Bostock  ob- 
serves, that,  under  certain  circumstances,  the  absorbents  are  able  to  take 
on  substances  applied  to  the  skin,  especialljr  when  aided  by  friction, 
Which  is  sufficiently  proved  by  the  effect  of  various  medical  agents  which 

(z)  3  Boot.  454.  (cQ  Amer.  Cyclop.  Prac.  Med.  Absorp- 

(a)  Allen*8  Lectures  on  the   Animal  tion,5Good,  179,180;2Bost.4r3to477. 

Economy,  and  other  authorities;  2  Bost.  (g)  5  Good.  179,  180?  Amer.  Cyclop. 

454^  455.    But  some  physiologists  doubt  pj^c.  Med.  tit  Absorption. 
<tiiis  conclusion. 

(6)  2  Bost.  456.  (/)  2  Boat.  471,  note. 

(0  Id,  (g)  Id.  472. 


^M  FUNCTION  or 

CHAP.  viL  are  enabled  by  this  means  to  enter  into  the  circulation,  and  to  act  upon 
SscT.  II.  the  system  in  the  same  manner  as  if  they  had  been  received  into  the  sto- 
^^^*    macb.     Thus  mercury  applied  to  the  surface  produces  its  specific  effect 

Aypp^yri.  ^^^  ^|^^  salivary  glands,  and  lead  upon  the  muscular  fibre,  while  opium, 
.tobacco,  and  other  narcotics,  manifest  their  peculiar  action  upon  the  ner* 
vous  system; (A)  and,  although  some  modem  physiologists,  after  nume- 
rous experiments,  have  agreed,  that  mere  immersion  in  warm  water,  or 
even  in  a  solution  of  a  salme  substance,  as  corrosive  sublimate,  occasions 
no  absorption,  (excepting  what  may  enter  through  the  lungs,^  and  thence, 
have  concluded,  that  the  cutaneous  absorbents  are  not  capable  of  taking 
up  substances  that  are  merely  applied  to  the  external  surface,  unless 
^bey  are  (breed  by  friction  or  an  abrasion  of  the  cuticle,  or  a  destruction 
of  some  of  the  acijacent  parts  to  perform  this  function  ;^»)  yet  it  is  consi- 
dered,  that  Dr.  Edwards  has  by  his  more  recent  experiments  fully  esta- 
blished that  the  function  of  absorption  is  actually  carried  on  by  the  skin 
to  a  considerable  extent,  and»  probably,  without  interruption,  whether 
the  body  be  immersed  in  water,  or  in  certain  g^ses;(^)  and  hence,  the 
probable  utility,  in  certain  cases,  of  immersion  in  warm  water,  and  noa* 
rishing  liquid  aliments,  and  in  medicated  or  other  air  baths.  (/) 

Conglo-  The  conelobate  or  lymphatic  glands,  it  has  been  observed,  compose  a 
bate  or  most  considerable  portion  of  the  absortient  system,  and  they  are  met  with 
lymphatic  in  cliSerent  parts  or  the  body,  but  always  connected  with  the  lacte^ls  or 
jB^lands.(fn}  lymphatics,  (n)*  The  glands  of  the  body  are  divided  into  those  which  se- 
criete  a  fluid  from  tlie  blood  for  the  use  of  the  system,  and  tluwe  which  se- 
crete a  fluifl  to  be  discharged  from  it;  the  former  may  be  termed  glands 
of  supply,  the  latter  glands  of  waste. (o)  Glands  are  of  various  sizes, 
sometimes  simple,  sometimes  in  groups  or  clusters:  and  although  their 
use  may  not  be  perfectly  onderstoud,  yet  it  may  be  presumed  that  they 
serve  some  important  purpose,  such  as  a  secretion  of  some  peculiar  and 
important  fluid,  from  the  circumstance  of  every  absorbent  vessel,  during 
its  course,  passing  through  one  or  more  of  these  glands;  though  another 
use  has  been  assigned  to  glands,  namely,  that  they  oppose  a  mechanical 
obstruction  to  the  otherwise  rapid  progress  of  the  chyle  and  lymph,  and 
produce  some  necessary  change  in  the  nature  of  the  fluids  which  pass 
through  tbem;(j9)  and  even  that  supposition  has  been  doubted. (9)  xhey 
are  very  numerous  in  the  mesentery  as  connected  witli  tlie  lactealsi 
aad,  as  attached  to  the  lymphatics,  tliere  are,  also,  large  clusters  of 
them  in  the  groin,  the  neck,  and  the  axilla,  as  well  as  in  the  course  of 
the  greater  lymphatic  trunks,  not  far  from  their  termination  in  the  tho- 
racic duct.(f )  In  another  eminent  work,  it  is  observed,  that  those  foand 
in  different  parts  of  the  body,  are  perfectly  similar  to  those  found  in  the 
mesentery,  consisting,  like  them,  in  a  great  measure,  of  convoluted  ab- 
sorbent vessels,  supplied  with  an  immense  number  of  blood  vessels,  and 
liable  to  the  same  diseases.  (9)  These  glands  are  chiefly  composed  of 
membrane;(/)  but  it  is  a  disputed  point  whether,  as  rej^ards  their  struc- 
ture they  contain  cells,  or  whether  they  consist  of  a  mere  congeries  of 
vessels,  and  also  whether  nerves  accompany  these  glands.(t<)    The  form 

II 

(A)  2  Bost.  47  >;  2  Dungl.  Pby.  62,  63.  (n)  2  Bost.  434. 

(t)  Carrie's  Med.  Rep.  chap.  ziz.f  2  (o)  3  Good,  205. 

Bost.  472,  4744  2  Dune^l.  Piiy.  62,  63.  (p)  2  Bost.  438,  439,  and  id.  note. 

(k)  Dr.  Edvtrards,  de  rinfluence,  8cc.  Iq)  2  Bost  436,  note,  438  to  440. 

chap.  xii.  p.  345;  2  Bost.  476.,  (r)  Id.  434. 

(/)  Amer.  Cyclop.  Pnc.  Med.  tit  Ab-  («)  £1.  Blum.  367. 

jorption.  {t)  1  Bost.  18. 

(m)  See,  in  general,  5  Good;  178, 179;  (u)  See  the  contradictoiy  authorities 

2  Bell,  280;  2  Horn.  Anat  398  to  301;  3  2  Boat  434  to  436;  £1.  Blum.  3(S7;  2  Bell, 

^ort.  434.  339. 
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of  the  glands  in  tlie  absorbent  system  is  mostly  circular  or  oval,  and  some-  OHAP.Yit 
what  nattened.(x|  It  appears  that  the  chief  omee  of  the  conglobate  glands   Skt.  H. 
is  to  pKvent  the  ill  effects  upon  the  heart  of  the  improper  admixture  of    Oboaks 
crude  fluid  with  the  blood  by  assimilating  the  extremely  various  fluids  to  ^'"''*^*"' 
an  animal  nature  by  retarding  their  motion,  and  perhaps  also  by  super- 
adding to  them  some  fresh  secreted  fluid,  (y) 

The  TTioracic  duct  is  a  membranous  canal,  slender,  strong,  though  Fwrihhft 
transparent,  more  or  less  tortuous,  subject 'to  great  varieties  in  its  course  Thoracic 
and  (uvision,  (f^titute  of  muscular  fibre  and  nerves,  and  possessing  nu-  ^^ 
nerous  valves.  It  is  a  vessel  varying  in  size  between  the  eighth  and  the 
fourth  of  an  inch  in  diameter,  and  passes  almost  perpendicularly  near  to 
the  sfMoe,  running  in  a  somewhat  tortuous  course  irom  the  second  or  third 
lumbar  vertebra,  and  penetrating  the  diaphragm  through  the  aortic  open- 
ing, passing  upwards  to  about  half  an  inch  above  the  trunk  of  the  left 
suDcfavian  vein.  It  is  then  bent  down  into  the  form  of  an  irregular  arch; 
and  opens  into  that  vein  nearly  at  its  union  with  the  jugular  of  the  same 
side.(2r^-  It  is  furnished  with  a  peculiar  valve  at  this  point  of  insertion, 
which  IS  placed  at  the  distance  of  five  or  six  inches  from  the  termination 
of  the  subclavian  vein  in  the  right  auricle  of  the  heart;  its  contents  being 
there  mixed  with  the  venous  blood,  is  assimilated  to  it  in  all  its  proper- 
ties,  and  pissed  throu^  the  lungs,  and  then  becomes  perfect  blooa.(a) 
The  contents  of  the  lacteals,  the  general  lymphatics  or  absorbents  and 
glands,  all  unite  into  this  receptacuium  or  cistema^hyli,  or  rather  an  ex- 
tensive reservoir  of  lymph  as  well  as  chyle,  and  this  is  found  on  the  front 
of  the  body  of  the  second  lumbar  vertebra  in  the  abdomen.(&)  The  chyle 
and  lymph  thus  mixed  in  the  thoracic  duct  is  opaque  and  white,  without 
smell.  The  whole  is  poured  in  a  slow  and  almost  stillatitious  muiner 
through  the  last  valve  of  the  thoracic  duct,  and  is  there  intermixed  with 
the  venous  blood;  and  san^ification  proceeds  gradually  as  the  mixed 
chyle  and  lymph  is  poured  into  the  subclavian  vein,  and  by  respiration  in 
the  Innp  all  the  parts  become  completely  assimilated.(c) 

It  might  be  supposed  that  the  rupture  of  this  important  vessel  would  Injuries  to 
be  fatal,  yet  nature  has  in  some  instances  supplied  tne  defect,  so  that  life  the  thorap 
has  continued,  although  in  a  very  weak  state,  for  many  months  after  the  ^^^^^"^^ 
injury .((/)    But  in  general  if  the  thoracic  duct  be  wounded,  the  case  is 
considered  necessarily  fatal,  for  it  is  beyond  the  reach  of  aid;  and  is  so 
very  important  a  vessel,  that  though  its  lesion  may  not  cause  immediate 
death,  yet  through  the  diversion  of  its  contents  from  the  circulating  sys- 
tem, and  their  extravasation  into  the  cavity  of  the  thorax,  fatal  results  are 
induced  in  a  twofold  manner.(e) 

Dr.  Bostock,  when  inquiring  into  the  relation  between  the  absorbent  Flfihlyt 
and  the  nervous  system,  observes,  that  there  may  be  cases  in  which  the  The  con- 
function  of  absorption  is  influenced  by  the  power  of  the  nerves,  yet  that  "«»!<»"*  be. 
the  relation  is  of  an  indirect  nature,  because  the  examinations  of  anatomists  Jtl^r^^^ 
indicate  that  there  are  but  very  few  nerves  sent  to  the  absorbent  system,  function 
and  that  even  these  few  seem  rather  to  pass  by  them,  in  order  to  be  and  the 


(x)  El.  Blum.  367|  2  Homer,  Anat  Dungl.  Phy.  7;  but  note,  some  phynolo- 

839.  gists  suppose  that  some  of  the  lacteals 

{y)  El.  Blum.  366^  373;  2  Bell,  330.  communicate  directly  with  neighbouring 

(z)  2  Boat  432{  2  Honier,  Anat.  324  veins,  without  at  all  passing  into  the  tho- 

io  326.  ncic  duct    Ante,  225,  note  {d) 

(8S:^;n.363to  365,37r,378;2  W  EL  Blum.  377  to  379;  2  Bost.  43?, 

Bost  438;  5  Good,  175;  1  Id.  10;  2  Hot-  W  W.  36^,  note. 

Ptx,  Anat  324  to  326;  3  Bell»  238;  2  (e)  O.  Smith,  For.  Hed.  978. 
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function* 
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GBAP.vn.  trangmitted  to  more  distant  organs,  than  to  be  ultimately  destined  for 
Sbct.  1L  the  lymphatic  vessels  or  elands  themselves;  that  the  moae  of  action  of 
Obgxhs    ^  absorbents  Tat  least  if  we  except  that  of  their  mouths,  which  we  have 
^  ^*^*'  seen  is  involvea  in  obscurity,)  is  of  that  kind  which  may  be  explained 
without  the  aid  of  nervous  sensibility;  and  that  indeed  every  circum- 
stance connected  with  them,  seems  to  show,  that,  like  the  sanguiferous 
system,  their  ordinary  operations  are  to  be  referred  to  contractility 
aione,(/) 

Diieases  in  These  vessels,  or  at  least  the  lacteals  and  mestniertc  glaXds,  may  either 
tiie  abior-  }||i)our  under  such  an  inertness  or  torpitude  as  to  render  them  incapable 
^^rlf*"  of  carrying  (jn  their  proper  functions,  or  may  be  so  obstructed  in  their 
^^  course  as  to  be  prevented  from  exercising  their  functions,  notwithstand- 
ing their  being  m  a  state  of  health.  The  non-absorption  of  the  chyle  will 
produce  the  £sease  called  diarrhcea  alba,  or  white  looseness,  in  which 
the  excremental  dejections  are  milky,  or  resembling  in  their  appearance 
a  mixture  of  water  and  lime,  with  a  frothy  scum,  and  is  to  be  treated  in 
a  particular  manner.  (A)  The  lymphatic  glands  are  sometimes  so  tume- 
Jied  that  they  obstruct  the  course  of  the  biliary  fluid  along  the  ducts,  and 
produce  a  disease  termed  icterus  or  jaundice.(t)  The  bronchial  glands, 
particularly  those  near  the  bifurcation  of  the  trachea,  are  subject  to  scro- 
fulous enlargement,  and  to  inflammation  and  suppuration;  also  to  calca- 
reous concretions,  to  osseous  depositions,  and  to  scirrhus.(ik)  The  axil- 
lary  glands  are  very  subject  to  mflammation,  suppuration,-  scirrhus,  and 
cancer,  particularly  when  the  last  disease  affects  the  mamm8D,(/)  as  are 
other  clusters  when  disease  exists  in  their  track,(m)  and  all  the  iympha* 
tic  vessels  are  subject  to  inflammation  and  suppuration.(n)  The  thyroid 
gland  is  liable  to  injuries  and  diseases.(i?)  So  scrofula  affects  the  lym- 
phatic absorbent  glands.(/7)  In  the  process  of  ulceration  the  lymphatics 
appear  to  be  at  least  as  active  as  the  blood  vessels.(9)  Glands  also  are 
liable  to  melanose(r)  and  cancer.(«)  The  consequences  of  injuries  to  the 
thoracic  duct  have  already  been  noticed.  (/) 
— ^-         II  1.  .  -  ■-  -  ^    - 

(/)  2  Bo8t  480.  (/)  Id.  24. 

(g)  See,  in  gcnenO,  Amer.  Cyclop.  (,„\  u^.  26  to  34. 

Pnc  Med.  tit  Absorption;  Coop.  Suig.  ,  ^  ,^  <w 

Diet.  tit.  Absorption?  and  5  Good  192  to  W  *«i- •>*• 

^3^  (o)  Coop.  Diet  tit.  Thyroid  Duct 

(A)  See  the  proper  remedies,  1  Good^  (/>)  Id.  tit.  Scrofula. 

197  to  199;  Cop].  Diet  tit  Absorption.  (q)  Id.  tit  Ulceration. 

(t)  Liz.  part  xii.  p.  '18»  note.   See  De-  (r)  3  Good,  229. 

wees,  Pnc.  Pby.  560.  («)  Id.  252  to  265. 

Ik)  Liz.  21,  notes.  (0  Ante*  229. 
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Section  I. — ^Definition  and  Description  of  Secretion. 

The  function  of  Secretion,  it  has  been  observed,  must,  with  truth  and    Sscr.  I. 
regret,  be  declared  to  be  among  the  most  obscure  parts  of  physiology. (6)    ^«'"'- 
The  term  secretion,  according  to  its  original  ana  primary  meaning,  is  ^^L^^ 
equivalent  to  separation,  but  it  is  limiteiT,  technical Ijr,  to  that  function    Txoiror 
of  the  animal  economy  which  consists  in  the  separation  of  tlie  various  Sicbriov. 
fluids  of  the  body,  or  to  the  fluids  secreted*    The  same  function  has  (a) 
however  been  properly  termed  depuraiion,  from  its  office  of  cleansing  the 
frame  from  impure  or  noxious  particles.  (<;)    Magendie  thus  defines  this 
function: — "  On  donne  le  nom  generique  de  secretion  d  ce  phenom&ne 
par  lequel  une  partie  du  sang  s'echappe  des  organs  de  la  circulation 
pour  se  r^pandre  au  dehors  ou  au  dedans;  soit  tn  conservant  ses  pro- 
priet^s  chimiques,  soit  apris  que  ses  ^1  Omenta  ont  6pr6uv^8  un  autre 
ordre  de  corobinaison.'^(a)     In  other  words,  secretion  aflfords  the  meana 
by  which  certain  parts  of  the  blood  are  separated  from  the  mass,  either^ 
first,  to  serve  some  useful pitrpose  after  such  separation;  or,  secondly,  to 
remove  some  substances  which  are  superfluous  or  injurious;  the  former 
important  to  be  continued  in  the  frame,  at  least,  for  a  time,  such  as  the 
gastric  juice  ^that  important  and  immediate  asent  in  converting  aliment 
in  the  atomacn  into  the  materials  of  the  blooa)(e);  whilst  the  latter  are 
excretory  and  rejected  as  pernicious  or  useless,  as  urine,  faeces,  &c. 
The  superfluous  and  excrementitiousy7m(/s,  commonly  called  the  excre- 
ment of  the  second  digestion,  are  of  two  kinds,  the  one  exhaled  by  per- 
spiration, the  other  the  urine  oozing  from  the  kidneys.  (/)    On  the  other 
hand,  by  absorption  (which  we  have  just  considered;  the  new  and  reno- 
vating materials  of  the  blood  are  assimilated,  or  sucked  in,  or  taken  up 
and  become  new  parts  of  the  frame,  instead  of  being  separate  as  in  the 
instance  of  secretion,  {jg) 

We  have  seen  that  all  the  parts  of  the  human  frame  are  perpetually 
wearing  out,  or  at  least  changing,  by  their  own  action,  as  well  the  most 
firm  and  solid,  even  the  bone,  as  the  most  soft  and  spongy.  But  they  are 
as  constantly  supplied  with  new  parts  deposited  in  lieu  of  those  removed, 
and  for  these  purposes  the  waste  and  the  recrement  are  carried  off*  by  one 
description  of  process,  that  of  secretory  or  excretory,  and  the  new  ma- 
terials are  supplied  by  the  other  description  of  process,  that  of  absorption. 

(a)  Importance  oftli  18 function;  and  see,  (c)  Copl.  Diet.  p.  186;  and  see  Walk- 
in  general,  2  Boat  247  to  341;  2  Dungl     en's  Diet  tit.  Depuration. 

Phy.  195  to  245.  (rf)  M.  Magendie's  Physiol,  torn.  u.  p. 

(b)  El.  Blum.  389;  and  sec  2  Best.  247    34?  5  2  Bost.  249,  note, 
to  341,  a  perusal  of  which  will  establish        ^^j  3  g^^  248. 

the  knowledge  of  the  secernent  function        ;  i^  „.  „,        ^^^  «««  *  «     j,  *^« 
is  stiU  in  the  infantine  state,  Jackn.  Prin.        (/)  El.  Blum.  405,  389;  5  Good,  169. 
Med.  547  to  560.  (g)  2  Bost.  247,  248. 
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CHAP.vnL  It  is  obvious,  that  for  these  purposes  there  must  be  two  distinct  sets  or' 
Sbct.  I.    systems  of  vessels  or  organs,  the  one  by  which  the  refuse  or  rejected 

OrSxcm>-  parts  is  removed,  called  the  aecretories,  or  secernent  function;  and  the 
"*"•      other,  by  which  the  due  recruit  is  provided,  called  the  absorbent  vessels 
or  function .(^) 

Some  authors  (as  Dr.Grood)  have  termed  the  general  canjainl  operation 
sustaitied  by  these  two  sets  or  systems  of  vessels  as  the  excement  func- 
tion^ and  he  considers  that  the  health  of  such  function  consists  in  the 
due  balance  of  power  being  maintained  between  these  respective  Vessels, 
and  that  its  diseases,  on  the  other  hand,  depend  on  the  degree  or  extent 
of  the  disturbance  of  such  balance,  (g)  Thus,  if  the  secretoiy  or  secer- 
nent vessels  be  supposed  to  act  more  powerfully  than  the  absorbtots,  the 
new  matter  is  either  conveyed  more  rapidly,  or  in  greater  ij^uantity,  than 
the  old  matter  is  removed,  so  that  the  bulk  of  the  whole  is  .ultimately 
increased,  and  yet  the  operation  is  effected  so  gradually  that  the  geBeral 
form  of  the  bone,  and  the  relation  of  its  diffesent  parts  to  each  other  are 
not  materially  altered.(A) 

Section  II.— Of  the  Organs  op  Seo&etion.  . 

Skct.  II.       Notwithstanding  all  the  injuries  ^hich  have  been  made  into  the  fabric 
OfthsOk-  of  the  secernent  organs,  it  is  admitted,  that  hitherto,  however -dieairable, 
oahsotSx-  there  has  been  no  satisfactory  result. (t)    In  its  simplest  state  H  seems 
oimov.   ^  consist  of  nothing  more  than  single  vessels  possessing  a  capillar^  oV 
hair-like  orifice,(^)  from  which  the  various  substances  whereof  the  body 
consists,  or  which  are  thrown  out  upon  its  surface,  or  ooze  into  its  ca- 
vities, are  for  the  most  part  separated  or  secreted  from  the  caplllarr 
vessels,  the  small  terminations  oi  the  aortic  system  of  arteries,  bu{  with 
two  exceptions,  namely,  the  bUe,  which  appears  to  be  secreted  frovi.the 
capillaries  of  a  vein  (namely,  the  vena  portae)  and  the  acjueoos  vapour 
from  the  lungs,  whicn  is  perhaps  supplied  from  the  capdlaries  of^the 
pulmonary  artery .(/) 

Of  the  It  remains  to  consider  certain  glands  as  parts  of  the  organs  of  secre- 

glands  of  tion.  Glands  are  principally  organs  of  absorption,  but  tliere  are  also 
lecretion.  secernent  or  secreting  glands,  ana  even  as  many  as  fifty-three  different 
sets  of  proper  secreting  glands  have  been  enumerated. (m)  But  it  has 
been  consiaered  by  high  authority,  that  tliere  is  no  arrangement  of  secret- 
ing glands  which  can  oe  of  any  considerable  use.(n)  Glands  appear  (o 
be  composed  of  a  number  of  small  arteries  which  pass  in  various  direc- 
tions through  a  mesh  of  cellular  texture.  The  glands  usually  consist  of  a 
number  of  rounded  bodies,  which  may  be  detached  from  each  other,  and 
compose  what  are  termed  lobes;  these  are  azain  divisible  into  smaller  and 
smaller  lobes,  until  we  at  length  arrive  at  the  smallest  parts  into  which 
it  is  possible  to  subdivide  them,  and  which  have  obtained  the  name  of 
acini  But  there  is  confessedly  considerable  obscurity  respecting  the  in- 
timate structure  of  glands,  and  particularly  whether  any  specific  organ 
intervenes  between  the  secreting  arteries  and  the  excreting  ductslto} 
These  secreting  glands  are  provided  with  nerves^  but  it  is  admitted  to 


lA^- 


{g)  5  Good,  169{  1  Bost  102;  2  Boot  veins  have  been  conndered  «nt%  145 1»- 

247  248.  147. 

(A)  1  Host  102.  (/)  5  Good,  170. 

(t)  5  Good,  169;  EL  Blum.  389, 398;        (m)  1  Bost  18;  2  Bost   351,  notCf 

2  Bost.  247  to  341.  there  are  many  more  than  fifty-thcee  ab' 

{k)  The  tenn  **CapiUary*^  means  small,  sorbent  glands,  and  only  seven  safivaiy. 
namely,  minute,  hair4ike;  5  Good,  170:        (n)  2  Bost  254. 
the  capillaries  between  the  arteries  and        (o)  Id.  252.  ^  _^ 
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questionable  how  far  the  nervous  influence  is  essential  to  secretion,  or  cbap.  vm. 
in  what  way  it  operates.( /i)    It  seems  clear,  however,  that  the  nervous   S*^-  ^ 
system  powerfully  influences  many  of  the  secretions.(9)    But  Dr.  Bos-  ^'  8icbi* 
toek  observes,  that,  when  we  consider  the  mere  act  of  secretion,  we  ■  .  "?■'' — 
should  say  that  contractility  is  the  only  vital  power  which  is  essential  ta 
the  operation.(r)    It  has  been  said,  that,  properly  speaking,  the  conglo- 
meraie  glands^  (as  they  are  called,  to  distinguish  them  from  the  lympha* 
tic  eangiabate  glands)  (s)  are  the  only  true  secreting  organs,  such  as  the 
large  conglomerate  gland,  destined  to  secrete  the  saliva,(l)  and  the  lachry- 
mal glands,  the  pancreas,  and  the  breasts.(ti)  There  are,  however,  many 
other  organs  treated  by  other  authors  as  secretory,  as  the  liver  and  kid* 
neys.(v)  Indeed,  Dr.  Good  observes,  that  besides  the  minute  connexion 
by  the  capillaries  between  the  arteries  and  veins,  which  we  have  previ- 
ously noticed,  (u;)  there  is  no  part  of  the  body  in  which  the  process  of 
secretion  is  not  going  forward,  and  that  we  trace  it,  and  consequently 
the  fabric  which  gives  rise  to  it,  in  the  parenchyma  or  intermediate  sub- 
stance of  organs,  in  the  internal  surfaces  and  outlets,  and  on  the  exter- 
nal surface  of  the  entire  frame,  thus  forming  three  divisions  of  prominent 
distinction,  both  in  respect  to  locality,  and  to  the  diseases  which  relate 
to  them,  and  hence  the  importance  of  this  part  of  the  system,  appointed 
to  the  function  of  secretion.(x) 


Section  III.— The  Different  Secretions. 

We  will  now  mention  a  few  points  relating  to  secretions  themselves.  Sbct.  IIL 
Sulphur  is  secreted  by  the  brain;  wax,  by  the  ears;  tear&f  in  the  orbitsf  THsDivn« 
saltvoi  in  the  fauces;  milk,  by  the  breasts;  urine,  by  the  kidneys;  bile,  >s>t  Si- 
by  the  liver;  muriate  of  soda^  by  the  secernents  of  almost  every  organ;  c"**'®"- 
sweat,  from  every  part  of  the  surface;  and  semen,  by  the  testes ;(^)  and 
Dr.  Good  observes,  that  every  or^^an  and  part  of  the  budy  secretes  for 
itself  the  nutriment  it  requires  from  the  common  pabulum  of  the  blood 
which  is  conveyed  to  it,  or  from  secretions  which  have  already  been  ob- 
tained from  the  blood  and  deposited  in  surrounding  cavities,  as  fat,  ge* 
latine  and  lymph.     It  seems  agreed  to  be  probable,  that  the  several  or- 
gans of  secretion,  like  the  eye,  the  ear,  and  the  other  distinct  or^ns  of 
«m«e,  are  peculiarly  affected  by  particular  stimulants,  and  excited  to 
some  diversity  of  sensation.(z) 

The  function  of  secretion  is  considered  to  be  remarkably  under  the  in-  Influence 
fluence  of  the  nerves, {(C)   Dr.  Bostock  observes,  that  there  are  many  well  ef  the 
known  occurrences  which  clearly  indicate  an  intimate  connexion  be-  nerves  *>>* 
tween  the  action  of  the  nerves  and  the  formation  of  the  secretions.  Cer-  •e^rction* 
tain  secretions  are  increased  in  Quantity  and  have  their  nualities  materi- 
ally altered  by  the  intervention  ot  mental  emotion,  and  ot  various  agents, 
which  we  can  only  conceive  to  operate  through  the  medium  of  the  nerves. 
The  secretion  of  tears  from  the  impression  of  grief,  and  the  increased 
flow  of  saliva  from  the  idea  of  grateful  food,  are  among  the  most  familiar 
instances  of  this  nature.    The  process  of  digestion,  as  connected  with 
the  secretion  of  the  gastric  juice^is  pecu^iany  liable  to  be  affected  by 
the  state  of  the  nervous  system,  so  that,  according  to  its  excitement  or 
depression,  the  fluid  appears  to  be  produced  in  a  greater  or  less  quanti- 
ty, the  functions  of  the  stomach  being  proportionably  depraved  or  even 
- '  —  ■■--■ . — - — . — -'  .■ .- 

(p)  2  Bort.  251,  338  to  342.  (v)  Id.  ibid. 

iq)  Id.  318  to  342.  {w)  Ante,  145  to  147. 

(r)  Id.  337.  (x)  5  Good,  192. 

(t)  As  to  these,  see  ante,  228,  Absorb-        (y)  Id.  191. 
tnts.  (z)  Id.  191. 

(0  Coop.  Diet.  tit.  Parotid  Duct.  (a)  IcL  172;  El.  Blum.  400;  2  BosK 

^tt)  El.  Blum.  391.  318;  stipra,  notes  (p)  and  (7.) 
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ciur.  VIII.  entirely  BuspeBded.(6)    In  hysterics,  the  flow  of  urine  is  greatly  nn^- 
SaoT.  in.  mentea,  while  the  absorption  of  bile  seems  diminished,  and  hence  the 
OpSsckx-  discharge  is  nearly  colourless.    In  violent  agitation  of  the  mind,  the 
'^^^'     juices  of  the  stomach  become  more  acid  than  natural,  and  sometimes 
those  of  the  larger  intestines  are  stimulated  into  increased  action  when 
colliquative  perspiration,  or  looseness,  or  both,   exist,  (c)    Fright  will 
suppress  the  secretion  of  milk.(f/)    The  whole  surface  of  the  skin  may 
become  bedewed  with  drops  of  sweat,  and  even  of  blood,  by  a  sudden 
paroxysm;  ^rief  fills  the  eyes  with  tears;  fear  is  well  known  to  be  a 
powerful  stimulant  to  the  kidneys,  and  very  generally  to  the  alvine  ca- 
nal; anger  gives  an  additional  flow,  perhaps  an  additional  acrimony,  to 
the  bile,  and,  if  urged  to  violence,  even  renders  the  saliva  noxious;  and 
disappointed  hope  destroys  the  digestion,  and  alters  the  qualities  of  the 
secreted  fluids  of  the  stomach;(e)  and  the  disturbance  of  these  secreting 
functions  will,  also,  influence  the  healthy  state  of  the  blood.(/) 
The  ^ecse-      ^^^^  Secretions  themselves, — It  has  been  observed,  that  the  secretions 
tions  them-  and  excretions  are  more  simple,  tliat  is,  consist  of  fewer  atoms  than  the 
selves  and  albumen  and  fibrin  of  tlie  blood  from  which  they  are  formed. (g)     We 
their  enu-    have  seen  that  the  secretions  are  divisible  into  those  which  are  separated 
peration.    f^^^  certain  nutritious  purposes,  and  designed  to  remain  in  the  frame  at 
least  for  some  time,  such  as  the  gastric  jttice^  so  essential  in  the  sto- 
mach for  digestion;  the  other  class  are  the  excrementitious  and  useless, 
and  designed  by  nature  to  be  immediately  carried  out  of  the  system, 
such  as  principally  urine  and  faeces. 

Dr.  Bostock  has  preferred  a  classification  or  arrangement  of  the  secre- 
tions themselves  under  eight  heads  or  classes,  namely,  the  aqueous,  the 
albuminous,  the  mucous,  the  gelatinous,  the  fibrinous,  the  oleaginous,  the 
resinous,  and  the  saiine;(A)  and  he  examines  each  of  these  with  great 
perspicuity,(t)  by— /trs/.  The  Aqueous  are  perspiration  and  aqueous  ex- 
natation  from  the  lungs :(A:)  Secondly,  The  Albuminous  secretions  are  the 
fluid  continually  secreted  from  the  surfaces  of  all  the  confined  cavities 
of  the  body,  as  the  thorax,  abdomen,  pericardium,  the  ventricles  of  the 
brain,  and  even  the  intestines  of  the  cellular  substance;  and  this  fluid 
difi*ers  principally  from  the  serum  of  the  blood  in  containing  a  much 
smaller  quantity  of  albumen:(/)  Thirdly^  The  Mucous  secretions  are 
always  found  in  those  cavities  or  passages  that  have  a  communication  with 
tiie  atmosphere,  such  as  the  mouth,  nose,  oesophagus,  stomach,  alimentary 
canal,  bladder,  trachea,  and  the  air  vesicles  of  the  lungs.  These  are  db* 
tinguished  by  their  viscidity  or  their  capacity  of  being  drawn  out  into 
threads,  and  by  being  with  difllculty  soluble  in  water,  (m)  Of  this  de- 
scription are  the  saliva,  castric  juice,  pancreatic  juice,  and,  perhaps,  tears 
and  seminal  fluid :fn)  I^urtlily,  The  Gelatinous  secretions  are  so  named, 
from  their  essential  characters  depending  upon  the  jelly  which  they  con- 
tain. This  is  found  secreted  in  various  interior  parts  of  the  body,  and  is 
supposed  to  be  produced  by  albumen  conveyed  by  the  capillary  arteries 
beine  united  to  a  portion  of  oxygen,  and  thus  converted  into  jellY:(o) 
lyihly.  The  Fibrinous  secretions  are  so  named,  from  their  resemblance 
to  the  fibrin  of  the  blood,  and  from  this  being  the  probable  source  whence 
they  are  immediately  derived,  and  they  retam  the  peculiar  fibrous  texture 
from  which  they  are  produced. (/?)    Muscular  fibre,  of  which  muscles  are 

(b)  3  Bost  323.  (t)  Id.  201  to  304;  and  see  EL  Blom. 

(e)  5  Good,  189.  394. 

W)  Copl.  Diet.  Ht.  Blood.  W  2Ba^^  261^-^  B^wste^, 

(«)  ^  Good,  171.  /^  2  Bost.  264. 

(/)  Copl.  Diet  tit  Blood.  (m)  Id.  267. 

(i)  Dr.  Williams  on  Respiration,  Edin.  (n)  Id.  271. 

Medl  Chir.  Trans.  105.  (o)  Id.  372. 

(A)  2  Bost  260.  (p)  Id.  275. 
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composed,  are  of  this  description  of  secretion,  and  are  supposed  to  have  cbap.viil 
their  fibrous  appearances  from  their  being  discharged  bj  the  mouths  of  the  Sxcr.  IIL 
capillary  arteries.     The  fibrous  new  coats  of  arteries  are  secreted  in  this  ^'  8m*». 

manner :(n)  Sixthly,  the  Oleaginous  secretions,  composed  of  an  oUy  in- ™?'.,» 

gredient,  are  a  numerous  and  varied  class,  and  under  it  are  included  all 
secretions  containing  much  oiU  such  as  fat,  marrow,  milk  and  cerebral 
matter,  as  brain  :(o)  Seventhly,  The  Resinous  secretions,  in  their  chemical 
properties,  much  resemble  the  last  class,  but  are  certainly  distinguishable. 
Bile  is  of  this  class,  and  is  a  secretion  from  venous  blood,  and  is  by  mo- 
dern physiologists  supposed  to  be  immediately  useful  in  promoting  the 
process  of  dige8tion.(/7)  When  the  venous  blood  becomes  loaded  with 
mflammable  matter,  which  cannot  be  discharged  from  the  lun^s,  princi- 
pally in  consequence  of  the  high  temperature  to  which  the  animal  is  ex- 
posed, and  when,  from  certain  causes,  one  of  which  appears  to  be  the  in- 
crease of  cutaneous  perspiration,  this  excess  of  inflammable  matter  is  not 
employed  in  the  deposition  of  fat,  the  liver  is  the  organ  by  which  it  is 
removed.  In  ordinary  cases  the  quantity  is  {(mall,  prej^bly  no  more  than 
what  is  sufficient  to  preserve  the  liver  itself  in  its  healthy  state,  and  to 
perform  the  secondary  objects  to  which  the  function  is  subservient;  but 
when  from  a  conjunction  of  circumstances,  there  is  an  excess  of  inflam- 
mable matter,  its  dangerous  accumulation  is  prevented  by  an  increased 
discharge  of  bile.(9)  Urea,  or  that  substance  which  constitutes  a  peculiar 
or  specific  ingredient  in  the  urine^  is  also  of  this  class,  and  much  resem- 
bling resin  and  bile;  and  this,  operating  upon  the  kidneys,  is  considered 
to  be  the  outlet  and  occasion  of  the  discharge  of  the  excess  of  nitrogen 
or  azote  from  the  system. (r)  Cerumen,  or  ear  wax,  is  also  classed  un- 
der this  head  of  resmous  secretions :(«)  Eighthly,  The  last  class  of  secre- 
tions are  the  Saline,  which  are  dispersed  over  every  part  of  the  systemi 
and  consist  of  acids,  alkalies  and  neutral  and  earthy  salts,  and  are  prin- 
cipally found  in  the  bones. (/) 

Section  IV. — The  Diseases  in  the  Secretory  Organs  and 

Secretions  in  general. 

The  various  Dropsical  fluids  are  the  result  of  morbid  action  in  secre-  6sct.  IV. 
tion,{u)    They  seem  to  nave  the  same  constitution  with  the  serum  of  Th«Di«- 
blood,  except  in  the  water  which  they  contain,  and  it  would  appear  that   *^'"  " 
they  are  separated  from  the  blood  by  mere  transudation,  through  a  mem-  ^bt'obT 
brane,  a  process  analogous  or  very  similar  to  filtration,  (jr)  oaks  Aim 
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Section  v.— The  Kidneys  and  Organs  of  Secretion  of  Urine,  and 

relating  to  the  same. 

The  Kidneys  being  organs  for  the  secretion  of  urine,  and  of  primary  Sect.  V; 
importance  in  the  essential  evacuation  of  that  fluid  from  the  system,  '^">  ^^ 
demand  our  most  particular  and  separate  consideration.  r^'"  ^" 

The  kidneys,  frens  n^pot,)  the  organs  of  secretion  of  urine,  and  each  g"|^*,J^ 
measuring  about  four  inches  in  length,  and  two  in  breadth,  are  situated  on  or  Uiuirx, 
each  side  of  and  close  to  the  vertebral  column  without,  and  behind  the  peri-  aitd  rxla* 
tonseum,  in  the  fat  of  the  loins,  and  on  a  level  with  the  last  two  dorsal  and    tixo  to 
first  two  lumbar  vertebrae,  and  in  part  immediately  under  the  lowest  por-  "th*  ■^'"* 


The  kid- 


(n)  3  Boat.  276.  (0  2  Bost  300.                                      neys. 

(o)  Id.  277.  (t*)  The  consequences  of  secretion  go- 

(p)  Id.  288,  ante,  213  to  216.  inp^  on  too  rapidly,  Jackson,  Prin.  Med. 

(q)  Id.  292.  555,  556. 

(r)  Id.  292;  see  post,  235,  236,  kid-        («)  2  Bost  257;  and  see  Dr.  Good,  as 

fieys.  to  the  Diseases  of  the  Escement  Func- 

(•)  2  Host.  398;  tions^  and  De wees,  Pnc.  Pbys.  668  to  705. 
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CHAP.  viii.  tion  of  the  diaphragm,  and  which  connexion  is  the  cauae  of  the  pain  felt 
Sbct.  V.  in  respiration  during  inflammation  in  the  kidney.  The  right  kidnej. 
Of  SBoms-  however,  is  a  little  lower  down  than  the  left.  Each  is  compressed  and 
'"^''  ovoid  in  its  form,  presenting  two  surfaces  and  two  borders.  The  kidncy» 
are  invested,  i.  e,  surrounded  by  a  thin  yet  Arm  membrane,  which  turns 
over  its  concave  border,  and  comes  into  contact  with  its  pelvic,  on  which 
it  is  reflected,  gradually  degenerating  into  cellular  tissue.(y)  The  vessels, 
4ind  especially  the  arteries  of  the  kidneys,  are  very  irregular  in  their  num- 
l)er  and  form.  They  contain  nerves,  but  have  but  little  sensibility,  and 
•consequently  are  seldom  the  seat  uf  inoch  pain  or  disea8e.(2:)  With  re- 
spect to  the  minute  structure  it  is  very  peculiar;  the  external  and  cortical 
part  of  the  kidney  is  by  all  anatomists  allowed  to  be  the  secreting  or  se- 
cerning part  of  the  organ,  and  in  or  by  which  the  urine  is  secreted;  and 
all  seem  agreed  that  the  internal  substance,  sometimes  called  tubular  part, 
and  the  striae,  converging  to  the  centre  of  the  kidney,  and  takins  a  pyra- 
midal shape,  are  the  excretory  ducts.  Each  part  abounds  in  blood  vessels; 
but  the  cortical  portion  has  very  minute  colourless  vessels,  which  secrete 
the  urine;  the  medullary  part  contains  those  which  carry  it  off)  but  it  is 
•concluded  that  there  yet  remains  mt*ch  to  be  done  in  investigating  the 
minute  structure  of  these  glandular  viscera.(o)  The  renal  arteries  of  the 
kidney  ramify  in  the  cortical  part  of  the  organ,  and  there  terminate  in  the 
tubuh  uriniferi.  Through  these  tubes  the  urine  passes  into  the  tabular 
or  internal  part,  and  become  engaged  In  very  fine  tubes,  which  run  through 
the  papillae  or  mammillary  processes,  of  which  there  are  about  eight  or  ten 
4n  number.  Through  these  the  urine  leaves  the  structure  of  the  kidney, 
and  descends  along  membranous  canals,  called  infundibula,of  which  each 
has  one  papilla,  and  there  unite  in  a  general  sac  called  the  pelvis  (or  ba- 
sin) of  the  kidney,  capable  of  holding  about  half  an  ounce  of  fluid.  From 
the  pelvis  of  the  kidney«  the  urine  descends  alonj;  the  two  ureters  to  the 
urinary  bladder.  The  rapid  secretion  of  the  kidney  has  not  been  satis- 
factorily explained.  Most  physiologists  believe  that  the  whole  of  the  fluid, 
of  which  unneis  composed,  is  taken  up  by  the  lacteals,  which  transmit  it 
into  the  thoracic  duct,  and  thence  to  the  circulation,  from  which  it  is  poured 
out  by  the  renal  arteries:  but  others,  on  account  of  the  almost  incredi- 
ble rapidity  in  which  some  odours  are  perceived  to  arise  from  urine,  al- 
most immediately  after  the  food,  from  which  the  same  proceeded,  has 
passed  into  the  stomach  or  small  intestines,  infer  that  there  must  be  some 
unknown  vessels,  having  more  direct  communication  with  the  kidneys, 
than  through  the  thoracic  duct  and  organs  of  circulation. (6) 

Function        The  sole  use  or  function  of  the  kidneys  consists  in  separating  from  the 

and  utility  bloo<l  the  Urine,  which  contains  superfluous  matters,  that  are  not  required 

of  <^^    or  adapted  for  nutrition,  or  which  have  already  formed  part  of  the  body 

dCcharsw     *"^  ^®*"  removed  by  absorption.     The  substances  which  in  particular 

ing  t^    P^^  off  by  these  two  organs  are  nitrogen^  in  the  form  of  highly  azotised 

utine.         products,  and  various  saline  and  earthy  compounds. (ic)     In  other  words, 

the  kidnevs  secrete  the  utine,  and  carry  off  the  excess  uf^urea  and  nitrogen, 

which  is  introduced  into  the  system  by  the  stomach  and  by  respiration, 

for  the  purpose  of  forming,  from  such  nitrogen,  fibrin,  as  the  source  and 

origin  of  the  muscles  and  the  seatof  their  contractility ;(f/)  and  therefore 

(y)  See  full  description,  2  Horn.  Anat  will  be  perceived  in  the  urine,  (as  in  the 

-63  to  68;  3  Bell,  357,  358;  El.  Blum.  405.  instance  of  asparagus,)  even  within  a  few 

(z)  3  Bell,  358,  :>59.  minutes  aft^r  the  same  has  been  received 

(a)  Id.  360,  to  369;  £1.  Blum.  405, 406,  into  the  stomach,  ante  229,  note. 

*2  Dungl.  Phy.  238.  (c)  Dr.  Turner's  Chemistiy,  570r  % 

(6)  It  b  truly  astonishing  in  how  short  Dungl.  Phy.  242. 

«  space  of  time  the  smell  of  certain  articles  (d)  See  2  Bost.  2939  294 
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forms  the  link  between  the  viscera  of  the  abdomen  and  those  of  the  pelvis;  chap,  yiil 
and  thoueh  lyin^  in  the  abdomen,  they  are  strictly  connected  with  the   8sct.  V. 
parts  of  the  pelvis. («)    Dr.  Bostock  observes  that  when  a  larger  quantity  ^'  8«cre. 
of  fluid  is  received  into  the  stomach  than  can  be  imbibed  by  the  absorb-      "''^' 
ents,  the  residue  is  carried  ofi  by  the  kidneys.( /*)     But  this  drawing  off 
of  the  fluid  from  the  system  is  not  the  sole  object  of  the  secretion;  the 
water  conveys  away  certain  matters  in  solution;  but  as  the  urine  contains 
more  8<dine  maittr  than  any  other  fiecretion,  it  is  supposed  that  the  kidney 
is  of  use  to  rid  the  system  of  the  superfluous  saline  substances.    These 
principally  consist  of  the  muriatic  salts,  as  the  muriate  of  potash  and 
soda;  the  phosphoric  salts,  as  phosphate  of  soda,  of  lime  and  ammonia; 
■the  phosphoric  and  lithic  acias,  with  animal  extractive  matter,  and  a 
gelatinous  or  albuminous  matter.    In  short,  chemists  have  declared  that 
deven  mbstances  are  constantly  present  in  the  urine,  and  occasionallv 
others,  the  product  of  morbid  action,  so  that  from  the  kidneys  much  both 
of  the  solid  and  fluid  composition  of  the  frame  must  be  earned  off  in  that 
circle  of  actions  by  which  both  the  structure  of  the  frame  and  the  quali- 
ties of  the  living  tiody  are  preserv«d..(g)    It  has  been  -observed  that  the 
large  proportion  of  azoU  in  the  urea,  carried  off  in  urine,  leads  to  the  con- 
clusion that  the  kidneys  are  the  great  outlet  for  azote,  as  the  JungQ  and  . 
liver  are  for  carbon,{h) 

The  kidneys  are  liable  to  various  diseases,  as  %ri/!ammation,{k)  suppu-  Diaeases  of 
ration  and  gradual  wasting,  and  this  even  without  indicating  pain;(/)  also  ^®  ^j^T 
»to  dropsy  in  the  kidnevs(m^  and  to  renal  calculi.(n)  ney8.(t) 

The  apppearance  of  the  kidneys,  although  not  generally  an  object  of  Injuries  to 
dissection,  ought,  it  has  been  said,  to  be  carefully  observed  in  dissection,  kidneyi. 
in  case  of «  suspicious  death,  as  it  is  frequently  connected  with  the  ex- 
hibition of  poison. (o)  So,  like  the  other  solid  viscera,  the  kidneys,  al- 
though so  aeeplv  situated,  may  be  ruptured  by  external  violence,  and  se- 
veral instances  have  been  recorded  of  sudden  death  having  been  thus  oc- 
vca8ioned.(o) 

The  capsuls^  renales,  or  supra  renal  fopsules,  are  so  named  from  their  of  the 
^surmounting  the  kidneys.  Thev  are  glandular  bodies,  in  their  natural  glands 
healthy  state  of  reddish  yellow  colour,  one  attached  to  each  kidney.  Each  called  the 


capsuh 
renales. 


(e)  3  Bell,  337,  369;  3  Horner,  Anat.  ternal  coating  of  the  kidney.  It  was  called 
63;  2  Bo9t  294;  see  the  secretion  of  urea,  by  some  of  the  witnesses  a  soft  or  bleed- 
ante,  235,  and  post.  ing  caacer;  and  they  were  of  opinion  that 
(/)  2  Host.  294.  it  must  have  been  of  five  or  six  years* 
(g)  2  Bttll,  369;  see  post;  241,  Virine.  growth,  and  that  it  was  an  incurable  orga- 
(A)  El.  Blum.  410;  5  Good,  304.  nic  diatase.     Besides  the  kidneys,   the 
(t)  See  in  general,  Sir  WiHiam  Prout,  bladder  and  some  part  of  the  neighbour- 
on  Diseases  of  the  Urinary  Organs.     Sim-  ing  region  were  also  diseased;  but  the 
car  and  other»  v.  Bignold,  tried  on  30th  rest  of  t}ie  body  was  in  a  healthy  state. 
•March,  A.  D.  1832,  was  an  action  on  life  Mr.  Bird  had  been  medically  treated  for 
policy,  for  3000/.,  effected  in  1827,  with  symptoms  of  this  disease  so  far  back  as 
usual  declaration  that  Bird  was  not  affect-  1825  or  1826.      The  cause  ended  in  « 
'ed  with  any  disease  tending  to  shorten  compromise  by  defendent's  refunding  the 
life.     Death,  January,  1831.     On  a  post  premiums  received, 
mortem  examination,  it  appeared  that,         (k)  2  Good,  371 ;  Dewees,  Prac.  Pby. 
although  the  right  kidney  was  sound,  ex-  633. 
cept  it  appeared  somewhat  paler  than        (/)  3  Bell's  Anat.  359. 
usual,  and  weighed  six  ounces,  yet  there         (m)  Dr.  Bright  s  work;  5  Good,  246, 
was,  instead  of  the  left  kidney  a  large  247;  Copland's  Diet.  tit.  Dropsy, 
fungous  tumour,  weighing  two  pounds        (n)  5  Good,  348,  &c.,  Coop.  Diet.  tit. 
four  ounces,  and  of  four  times  the  dimen-  Urinaiy  Calculi;  2  Gibson,  Surg.  370  to 
aions  of  the  other  kidney.  It  consisted  of  374. 
Various  matter,  retaining  merely  the  ex-        (o)  3  Paris  &  Fonb.  67. 
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CHAP.viii.  of  these  bodies  is  compressed  and  rather  flat;  the  apper  border  is  convex, 
SscT.  V.   and  the  lower  excavated  by  a  groove,  which  receives  the  extremity  of 
Of  Sxcbs-  the  kidney. (p)    The  vessels  sent  to  these  bodies  come  from  the  renal  or 
'"^^'      emulgent  arteries  and  veins;  from  the  caBliac  branch  of  aorta,  and  the 
phrenic  or  diaphragmatic,  or  from  the  trunk  of  the  aorta  itself,  and  even 
ironi  the  lumbar  arteries.(g)    Mr.  Bell  observes,  that  every  thing  re- 
lating to  the  use  of  these  bodies  have  hitherto  eluded  research,  and  that 
all  is  doubt  and  uncertain  speculation;  but  suggests  that  it  is  useful  in  the 
foetus,  by  deriving  the  blood  from  the  kidney,  that  gland  not  then  having 
undertaken  its  proper  office  of  secreting  the  urine.(r) 

The  are-  The  two  ureters,  one  from  each  kidney,  are  the  excreting  ducts,  car- 
ters, rying  the  urine  from  each  of  the  kidneys  into  the  bladder,  (ir)  They  are 
about  twelve  or  fourteen  inches  in  lensth,  and  about  the  diameter  of  a 
quill,  and  are  composed  of  a  fibrous  and  a  mucous  tunic. (<)  These  ure- 
ters descend  along  the  lumbar  region  and  over  the  marsin  of  the  pelvis, 
from  whence  they  are  directed  towards  the  base  of  the  bladder,  in  which 
they  terminate  about  one  inch  from  the  orifice  or  commencement  of 
the  urethra.fu)  They  do  not  immediately  open  into  the  bladder,  but 
perforate  a  snort  distance  between  its  muscular  and  mucous  coats,  and 
nnally  open  into  its  cavity  by  an  oblique  mouth,  which  peculiarity  of 
structure  prevents  the  urine  from  regurgitating  into  tlie  ureters  from  the 
bladder.(v)  The  use  or  function  of  the  ureters  is  to  conduct  the  urine, 
which  is  incessantly  gradually  secreting  in  the  kidneys,  to  the  urinary 
bladder,  where  it  can,  in  general,  except  in  certain  disorder,  be  retained 
and  discharged  at  a  convenient  time,  {w) 

The  blad-  The  urinarj  bladder^  (vesica  urinaria,)  varying  in  shape  according  to 
dtr,(x)  sex  aild  age,  is  a  membranous  or  hollow  viscus,  bag  or  receptacle,  into 
which  the  urine  secreted  in  the  kidneys  slowly  distils  through  the  ureters, 
that  it  may  be  expelled  at  convenient  season.  It  is  nearly  of  a  regular 
oval  in  the  male,  when  moderately  distended,  the  ends,  being  obtuse;  but 
flattened  in  the  female.(^)  It  is  a  musculo  membranous  reservoir,  placed 
deeply  in  the  pelvis  behind  the  symphysis  pubis,  and  before  the  rectum. 
Its  direction  is  oblique,  being  inclined  somewhat  forward  and  upwards, 
from  base  to  summit  (2:)  It  is  generally  capable  in  the  adult  of  con- 
veniently containing  about  two  pounds  weight  of  urine,  or  one  pint  and  a 
half;(a)  and  it  is  no  sooner  dilated,  so  as  to  contain  two  pints,  than  un- 
easy sensations  are  experienced.(6)  The  desire  of  discharging  the  water 
(termed  micturition,  from  the  Latin,)  now  becomes  urgent;  and  if  the 
inclination  be  not  relieved,  and  the  bladder  suflered  to  be  dilated  beyond 
its  natural  state,  it  loses  all  power  of  contraction,  and  becomes  in  a  de- 
gree paralytic;  the  desire  inaeed  continues,  and  the  effects  are  renewed 
m  painful  paroxysms;  but  the  power  is  lost,  and  the  bladder  becomes 
more  and  more  distended  ;(c)  and  unless  relieved,  notwithstanding  con- 

(p)  2  Homer,  Anat.  69,  70;  3  Bell,  3  Bel],  378,  379. 

369.  (w)  3  Bell'g  Anat.  360. 

(q)  3  Bell,  370.  (a?)  See  in  general  Quain's  El.  2d  edit 

(r)  2  Homer,  Anat.  64,  also  admits  the  767  to  772:  Coop.  Diet.  tit.  Bladder,  236; 

uncertainty  respecting  the  supra   renal  tit.  Catheter,  349. 

capsules.  See  also.  Dr.  J.  R.  Coxe,  Amer.  (y)  3  Bell,  375,  376. 

Jour.  Med.  Sci.  40,  for  a  full  account  of  (z)  Quain's  £1.  519  to  523$  2d  edit  7St 

these  bodies.  to  772,  where  see  a  ftill  description  of  the 

(«)  Quain's  EI.  2d  edit.  766;  3  Bell,  bladder. 

359;  El.  Blum.  406.  (a)  El.  Blum.  406,  407. 

(0  Quain's  El.  518;  2d  edit.  767.  (b)  Coop.  Diet.  tit.  Bladder,  226, where 

(u)  Id.  519;  3  Bell,  359, 360.  see  the  progress  of  the  evil. 

(0)  Id.  2d  edit.  767;  EL  Blum.  406;  (c)  Id.  226. 
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stant  dribbling,  after  two  or  three  dajs,  terminates  in  the  bladder  alough-  chap.  ym. 
iog,  or  in  fever,  inflammation  and  death;  unless,  indeed,  a,  catheter  can    Ssct.  V. 
be  introduced,  or  an  operation  by  puncture  be  performed  in  due  time.((/)  0»8icm»- 
The  fundus  of  the  bladder  (wliich,  in  the  foetus,  terminates  in  the  ura-      "°'* 
chus,  a  fibrous  chord  attached  to  the  navel ,^  is  covered  behind  by  the  pe- 
ritonaeum.   The  other  coats  correspond  with  those  of  the  stomach.   The 
muscular  consists  of  interrupted  bands  of  fleshy  fibres,  variously  decus- 
sating, and  surrounding  the  bladder,  and  so  interwoven  as  to  promote 
the  contraction  of  this  organ  in  every  direction,  and  to  diminish  its  size 
in  all  its  dimensions.(e)    These  are  usually  called  the  detrusor  urinse. 
The  fibres  which  imperfectly  surround  the  neck  of  the  bladder,  and  are 
inconstant  in  origin  and  figure,  have  received  the  appellation  of  sphinc- 
ter.   The  nervous  chieflv  imparts  tone  to  this  membranous  viscus.  The 
interior,  abounding  in  villiform  follicles,  is  lined  with  mucus,  principally 
about  the  cervix.(/) 

As  to  the  diseases  of  and  connected  with  the  bladder,(g)  it  is  liable  Diseases  of 
to  inflammation  from  the  lodgement  of  a  calculus  in  it.(A)     When  there  >nd  inju- 
is  a  retention  of  urine  in  the  bladder,  the  catheter  is  to  be  first  tried,  and  ^!^^?  ^^^ 
afterwards  puncture,  which  is  performed  through  the  walls  of  the  abclo-  "**"^®'' 
men,  above  the  ossa  pubis,  or  front  ridge  of  the  pelvis,  or  an  inch  and  a 
half  above  the  pubes.     It  is  said,  that  the  practice  of  opening  the  ure- 
thra behind  the  structure,  instead  of  puncturing  the  bladder,  has  been 
successfully  adopted  and  highly  commended;  but  puncture  from  the  rec- 
tum is  not  now  in  general  practised. (t)    Many  cases  have  occurred  of 
rupture  of  the  blaculer  from  blows  or  falls,  followed  by  fatal  extravasa- 
tion of  urine  in  the  abdomen,(J)  and  perforating  injuries  to  this  organ, 
by  gun-shot  or  sharp  instruments,  are  frequently  fatal.(A) 

For  the  piirpose  of  conveying  off  the  urine  from  the  bladder,  and  also  Theurc'* 
for  ejection  of  the  seminal  fluid,  the  urethra  is  provided,  differing  in  form  ^h"^* 
in  the  two  sexes,  as  will  be  explained  when  we  consider  the  organs  of 
generation.(/)  Its  dimensions  and  other  particulars  have  been  fully  de-. 
scribed  in  a  modern  valuable  work  on  anatomy.(m)  The  urine  conveyed 
into  the  bladder  gradually  becomes  unpleasant  by  its  quantity,  and 
urges  its  discharge  through  ihe  urethra;  and  the  urine  is  evacuated 
through  this  tube,  from  the  contraction  of  the  sphincter  being  overcome 
both  by  the  actions  of  the  muscular  fibres  of  the  detrusor  urinse,  above 
described,  and  by  the  pressure  of  the  abdomen.  To  these,  in  men,  is 
superadded  the  action  of  the  acceleratores  urinae,  which  force  out  even 
the  drops  of  urine  remaining  in  the  bulb  of  the  urethra,  also  presently 
described.(n)  Mr.  Charles  Bell  has  further  described  two  long  muscles 
running  from  the  back  of  the  prostate  gland  to  the  orifices  of  the  ureters 
entering  the  bladder,  the  action  of  which  is  not  only  to  assist  in  empty- 
ing the  bladder,  but  to  pull  down  the  orifices  of  the  ureters,  thus  assist- 
ing to  preserve  that  obliquity  of  insertion  which  the  ureters  have  a  ten- 

(d)  It  b  well  known  that  a  celebrated    id.  Preface,  p.  v.  tit  Bladder,  id.  tit 
architect  lost  his  life  in  consequence  of    Urine,  Retention  of. 
retention  of  urine,  whilst  travelling  with        f^/^\  2  Good,  373. 

wwofourking..   Itoiy  ind«idoabl»ve        (f)  Coop.  Diet,  tit  Bladder. 
•Uttered  from  maovajse  bonte,  when  too        p  f.  . ,  '^ 

long:  confined  in  *e  «.mp«iy  ^  ««?«•        ^fj  jd!  Gun-shot  wounds,  2  Gibson, 

on,  who,  consequently,  should  always  af-     g JL:  ^^5 

fori  opportunities  to  their  companions  for        Jf'  g,  g,^^  ^_  ^.^  j,.^,  ^^^  p^ 

(e)'  2  Dungl.  Phy.  235,  El.  Blum.  407.    J"-  Tu.^V^'Z^'Si'  ^  °''"'  ^^  *" 
(/)  El.  Blum.  40r,  2  Horn.  Anat  7%    ^^/  ^  ""^-  •^"•»-  ^0.  81. 
73.   '  (m)  2  Horn.  Anat.  80,  81. 

(f )  See  Co<^.  Diet  tit  Bladder,  and        (n)  EL  Blum.  40f . 
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CRAP.  vni.  dency  to  lose  in  proportion  as  the  bladder  is  depleted,fa^  still  more  eri' 
SicT.  V.    dent  as  it  approaches  towards  the  external  orifice.     The  fasciculi  are* 
0»  Sxcu-  united  together  bj  an  elastic  substance,  of  the  consistence  of  mucus, 
— "^^^ —  Immediately  bejond  the  muscular  portion  of  the  urethra  is  the  cellular 
structure  ot  the  corpus  spon^iosum.(/i)    This  tube  is  subject  to  various 
diseases  and  disorders,  as  strictures,(^)  fistula  in  perinaeo,(r)  and  nume- 
rous others  hereafter  noticed. 


Of  the 

prostate 
gland. 


Of  the 

i(crotuiii» 


The  Prostate  Giand  is  part  of  the  canal  of  the  urethra,  and  has  been 
compared  to  a  truncated  cone  compressed  from  above  downwards.  It 
is  situate  below,  and  in  that  prtof  the  urethra  which  first  projects  from 
the  bottom  of  the  bladder^  This  body  is  a  gland  nearlj  or  the  size  and 
figure  of  a  chesnut,  situate  on  the  neck  of  the  bladder,  and  surrounding 
an  inch  of  the  beginning  of  the  arethra.('s)  It  is  an  observation  made 
by  Mr.  Hunter,  that  the  use  of  this  gland  is  not  sufficiently  known  to 
enable  us  to  judge  of  the  bad  consequences  of  its  diseased  state  abstract- 
ed from  swelling.  Its  situation  is  sudi,  that  the  bad  effects  of  its  being 
swelled  must  be  evident,  as  it  may  be  saitl  to  make  part  of  the  canal  of 
the  urethra,  and,  therefore,  when  it  is  so  diseased,  as  its  shape  and  size 
are  altered,  it  must  obstruct  the  passage  of  the  urine,  (f) 

The  Scrotum  in  the  male  is  the  purse,  membrane  or  bag  which  encloses 
the  testicles,  and  is  suspended  under  the  urethra,  (u^  Before  the  begin- 
ning of  the  sixth  month  of  the  foetal  state,  the  testicle  is  situated  near 
the  Kidney,  when  it  receives  a  covering  from  the  peritonaeum,  just  like 
the  other  abdominal  viscera.  Betwt^en  the  beginning  of  the  sixth  month 
and  the  end  of  the  seventh,  the  testicle  has  either  descended  so  low  as. 
just  above  the  abdominal  ring,  or  else  is  passing  through  it,  or  arrived  a 
little  below  it.  When  the  testicle  passes  through  the  abdominal  ring 
into  the  scrotum;  it  is  received  into  a  production  of  the  peritonaeum, 
which  afterwards  constitutes  the  tvnica  vaginalis,  while  that  peritoneal: 
investment  which  was  given  to  the  testicle  in  the  loins  is  closely  adhe- 
rent to  this  body,  and  immediately  covers  the  fibrous  coat  of  the  tunica 
aibupnea.  After  the  descent  of  the  testicle  into  the  scrotum,,  the  com- 
munication between  the  cavity  of  the  tunica  vaginalis  and  that  of  the  ab^ 
domen  commonly  becomes  omiterated,  which  latter  event  is  usually  ef- 
fected before  birth,  but  sometimes  not  till  afterwards,  and,  in  a  few  sub- 
jects, even  as  late  as  the  adult  state ;(x)  ami,  sometimes,  in  consequence 
of  the  opening  not  being  closed,  the  viscera  protrude,  ami  constitute  what 
is  termed  congenital  hemia.{x)  The  scrotum  is  sometimes  affected 
with  cancer,  vulgarly  called  the  chimney  sweeper's  cancer,  or  the  soot 
wart:  also- to  sarcomatous  thickening  and  enlargement, (y)  also  to  tumour 
or  hydrocele  of  the  tunica  vaginalis,(2:)  but  this  is  more  properly  a  dis- 
ease of  the  proper  membrane  of  the  testicle.  In  consequence  of  the  na- 
tural sympathy  between  the  urethra  and  testicles,  the  latter  organs  are 
apt  to  swell  in  cases  of  stricture  of  the  former.(a) 


(o)  Med.  Chir.  Trans,  vol.  iii.;  EI.  Blum. 
408,  note  A. 

(j))  Coop.. Diet.  tit.  Urethra;  2  Horn. 
Anat.  80. 

{q)  Id.  and.  tit  Bougie,  and  tit  Cathe- 
ter. 

(r)  Id.  tit  Fistula  in  Perinaeo,  and  post, 
D^iseases  of  Urine. 

'(«)  3  Bell,  380,  where  see  a  full  de- 
scription; 2  Horn.  Anat.  82,  84,  where 
Sf^  a  full  description  of  this  gland. 


(0  Coop.  Diet  tit.  ProaUte  Gland. 

(ti)  Id.  tit  Scrotum;  and  see  a  fiiU  de- 
scription of  the  scrotum  and  testicles^  S 
Bell's  Anat.  390  to  415,  and  post;  2  Honw 
Anat  85  to  93. 

(x)  Coop.  Diet  tit  Hernia. 

(y)  Id.  note  (o.) 

(z)  Id.  tit  Hydrocele;  5  Good,  291;  2j 
Gibson,  Sut^.  332. 

(a)  Coop.  Diet  tit.  Urethra, 
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The  du€  secretion  of  Urine  is  of  the  greatest  importance.    The  most  chap,  via 
essential  principle  which  it  seems  to  carry  off  from  the  constitution  is    8>ct*  V. 
the  urea^  or  that  of  the  uric  acid;  and  as  tnis  is  the  most  azotised  of  all  ^'  Skcbi- 
the  animal  principles,  the  secretion  of  urine  appears  to  have  for  its  object      "^'^' 
a  separation  of  the  excess  of  ozo^e  (also  termed  nitrogen)  from  the  blood,  Of  urine, 
as  resjMradon  separates  from  it  the  exce:ts  of  carbon.(6)     The  nature  of  ^dthe  im- 
the  urine  yaries  infinitely  from  age,  season  of  the  year,  and  especially  P®*^™*®*^ 
from  the  length  of  the  period  since  food  or  drink  yvas  last  taken,  and  also  cation  and 
from  the  (juality  of  the  in^sta;(c)  and  the  specific  quality  of  some  in-  difcharge. 
gesta  manifest  themselves  m  the  urine,  at  least  with  respect  to  the  smell, 
yetj  rapidly  after  the  food  has  been  received  in  the  stomach.((/) 

The  urinary  secretion  in  a  state  of  health,  made  after  a  tranquil  repose, 
is  generally  a  watery  fluid,  of  a  peculiar  smell,  and  lemon  colour. (e) 
It  is  one  ot  the  most  compound  fluids  of  the  animal  system,  consisting 
of  water,  various  aeids,  and  alkalies,  the  former  however  bearing  a  pre- 
ponderance, with  a  certain  proportion  of  calcareous  earth  and  other  ma- 
terials. (/)  These,  in  a  mseased  state,  sometimes  tiecome  gravel  or 
stone.(^)  Healthy  urine  contains  water,  urea,  lithic  acid,  lactic  acid, 
and  its  accompanying  animal  matters,  sulphuric  acid,  phosphoric  acid, 
muriatic  acid,  fluoric  acid,  potash,  soda,  ammonia,  lime,  magnesia,  silex, 
and  mucus  of  the  bladder.  Diseased  urine  contains  albumen,  fibrine, 
red  particles,  and  various  other  ingredients,  differing  from  those  of  the 
healthy  state.(A)  The  deviations  from  a  due  secretion  and  discharge  of 
urine  are  several,  attributable  to  an  affection  of  the  kidneys,  bladder,  or 
the  urine,  as  1st  destitution  of  urine;  2dly,  stoppage  of  urine;  Sdly, 
strangurj;  4thly,  saccharine  urine;  5thly,  incontinence  of  urine;  6thly, 
unassimilated  urine;  and  lastly,  erratic  urine;(t)  and  to  tliese  are  to  be 
added  the  foundation  of  urinary  sand,  gravel  stone,  &c.(i) 

It  is  said  that  in  disease  no  urine  has  sometimes  been  secreted  for  Diaeasesof 
twenty-two  weeks;  and  Dr.  Richardson  mentions  the  case  of  a  lad  of  urine, 
seventeen  who  had  never  made  any,  and  yet  felt  no  inconvenience; 
and  an  instance  has  been  named  of  a  girl  who  never  discharged  urine 
through  the  regular  passage,  but  only  from  the  breast.(/)  But  these 
are  extraordinary  instonces;  and  in  general  if  urine  has  not  been  dis- 
charged in  the  regular  way  before  the  termination  of  the  third  day,  the 
use  of  a  catheter,  or  a  more  serious  operation  must  be  performed,  or  fatal 
consequences  will  ensue,  (m)     Indeed,  it  is  insisted  that  in  the  above  ex- 


m  Ante,  336,  237(.  El.  Blum.  410f  5  El.  Blum.  409;  5  Good,  346$  and  see 

Good,  304i  Coop.  Diet.  tit.  Wounds,  and  Turner's  Chemistry,  570,  571  {  2  Dungl. 

titles  Urinary  Fistulae,  and  Urine,  Incon-  Phy.  241,  242. 

tincnce  and  Retention  of.    Dr.  Prout  has  (g)  5  Good,  346,  347.     See  Sir  W. 

established  that  tlie  urea  consists  of  Prout  on  Urinary  Diseases. 

Hydrogen,  266  (A)  Sir  W.  Prout  on  Diseases  of  Uri- 

Carbon,       799  nary  Organs;  5  Good,  347,  348;  EI.  Blum. 

Azote,       1866  408,  409,  note  C. 

Oxygen,    1066  (t)  5  Good;  302  to  346;  and  see  Coop. 

—  Diet,  supra. 

4000  ik)  5  Good,  346,  &c.;  Coop.  Diet,  tit 

El.  Blum.  409;  Dr.  Turner's  Chemistry,  Urinaiy  Calculi. 

569.  (/)  EL  Blum.  410,  308,  note  (m,)  5 

(c)  E.I.  Blum.  407;  Dr.  Turner's  Che-  Good,  304.    See  an  extraordinary  ease  in 
mistry,  569.  1  Amer.  Jour.  Med.  Sei.  49. 

(d)  El.  Blum.  407.  note  (m)  408,  note  (m)  Coop.  Diet,  tit  Bladder;  Bougie; 
(B,)  ante,  2)6*  note  (b.)  Catheter;  Kistulx  in  Perinxo,  Frostate 

(e)  Id.  407,  408;  but  see  id.  400,  note  Glandi  Urethra;  Urinary  Abscesses;  Uri- 
C;  Dr.  Turner's  Chemistery,  570.  naiy  Caladis  Urinary  FUtulmi  Orine^  Jn- 

if)  According  to  Berzelius,  out  of  coit/inenee  o/- Urine,  Retention  of;  Wilson 

1000  pints  of  urine  993  are  water,  30  urea,  on  Male  Urinaiy  and  Generative  Oigans; 

and  the  rest  other  enumerated  materials;  Uowship't  Practical  Treatise  on  the  moit 
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CHAP.  VIII.  traordinary  cases  the  discharge  of  urine  mast  have  been  sappHed  by  the 
Sect.  V.  bowels,  Or  by  the  8kin.(n)    Ihe  effects  that  usually  result  from  a  retcn- 
^-5*w**'  *'®"  ®^  ^^®  urinary  elements  in  the  system  are  a  loss  of  energy,  and  a 
'"'*'      growing  torpitude  in  every  function,  proving  that  the  sensorium  is  di- 
rectly debilitated  and  rendered  incapable  of  producing  the  nervous  in- 
fluence.   It  is  hence  to  be  expected  that  the  brain  wilt  evince  torpitude 
in  a  greater  degree  than  any  other  organ,  and  become  oppressed  and 
comatose  as  though  in  a  state  of  apoplexy.    Nor  is  it  difficult  to  account 
for  these  effects,  since  they  naturally  follow  from  the  blood  being  sur- 
charged with  that  excess  of  azote  which,  as  we  have  observed,  it  appears 
to  be  the  office  of  the  urine  to  carry  off.(o) 


UDporlBnt  compUints  affecting  the  Secre*  see  2  Good,  373. 
tion  and  Excretion  of  Urine,  and  as  to  In-        .^j.  ,2^_,  «,^ 
flammation  of  the  Bladder;  and  Gibson's        ^"^  *  ^'^^^  **^ 
Sui|^.  under  the  heads  above  mentioned;        (o)  Id.  304. 
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Skct.  L 
Neryous 
FuncTiov, 


CHAPTER  IX. 

THE  NERVOUS  FUNCTION — THE  EXTERNAL  SENSES,  &C.— THE  PASSIONS, 
EMOTIONS,  &C.— ^HE  MIND  AND  INTELLECTUAL  FACULTIES CON- 
SCIENCE AND  soul;  with  the  several  organs  and  parts. 


SteUork  I.  Subjects  of  this  Chapter,  and 

proposed  Arrangement 
Stdian  II.  Of  the  Nervous  Function  and 

its  Organs  in  general. 
Seetion  HI.  Of  the  External  Senses  and 

their  Organs, 


Seeti&n  IV.  Of  the  Pasaons  and  Emo* 
tions,  &c. 

Sedian  V.  Of  the  Mind  and  Intellectual 
Faculties*  Idiotcy,  and  Insanity. 

Section  VI.  Of  Conscience  and  the  Soul. 


Section  L— -Subjects  of  this  Chapter  and  proposed  Arrangement.  The  sub- 

The  Nervotta  Function;  the  External  Senses;  the  Passions,  Emotions  chapter 
and  AfTections;  the  Mind  or  Intellectucd  Faculties;  and  whatever  relates  and  pro- 
to  Conscience  and  the  Soul,  as  pre-eminentl  j  raising  us  above  the  brute  posed  ar- 
creation,  command  our  utmost  attention,  whether  as  re^rds  the  Healthy  rangemenU 
or  the  Diseased  state.  Without  the  former  man  would  be  a  mere  auto- 
maton, devoid  of  sensation  and  motion;  without  the  mind,  he  would  be 
bereft  of  all  those  high  enjoyments  with  which  he  has  been  endowed  be- 
yond the  mere  sensual  gratification  of  animals;  whilst  the  monitions  of 
Conscience,  the  conviction  that  our  Souls  are  immortal,  and  that  life  here 
is  but  a  probationary  state,  preparatory  to  /|/e  everlasting,  excite  and  stimu- 
late us  to  virtuous  actions,  and  restrain  us  from  evil,  tar  more  powerfullv 
than  mere  moral  considerations;  all  verify  "  that  God  created  man  in  kxs 
own  image."(a^  These  are  interesting  not  only  philosophically,  but  practi- 
cally, since  it  is  well  established,  that  although  some  diseases  may  origi- 
nate in  the  vascular  system,  yet  more  frequently  they  are  attributable 
to  some  deviation  from  the  due  performance  of  tne  JSfervous  Function, 
and  are  greatly  influenced  by  tne  passions,  mental  faculties,^  and  still 
more  by  a  troubled  conscience.(6)  Upon  the  state  of  the  i^ram  and  the 
Nerves  depends  the  extent  of  our  mental  faculties,  the  de^ee  of  enjoy- 
ment of  the  several  senses,  our  temperament,  whether  tonic  or  deviating 
into  sansuine,  phlegmatic,  choleric,  melancholic,  or  nervous,  and  our 
tempers\c)  The  nerves,  which  arise  partly  from  the  brain  and  partly 
from  its  spinal  continuation,  are  distributed  by  minute  branches  to  every 
sensible  part  of  the  body,  and  constitute  the  immediate  organs  of  two 
principal  functions.  Sensation  and  Volition.  They  convey,  with  the 
rapidity  of  electricity,  impressions  made  upon  any  part  of  the  body  to  the 
sensonum  commune  of  the  brain,  and  from  that  organ  they  transmit  the 

(<r)  Genesis,  chap,  i.;  and  see  Shak-  "Grace  was  in  every  step,  Heaven  in  her 

speare:  Hamlet,  act  ii.sc.  2:  "How noble  eye;  in  every  gesture  dignity  and  love." 
in  reason!    How  infinite  in  faculties!   in        (h)  Mason  on  Self-Knowledge;  Cogan 

form  and  moving  how  express  and  admira^  on  the  Passions;  Fletcher  on  the  Influence 

ble!  In  action  how  like  an  angel!  Inappre-  of  the  troubled  Mind  on  Healtli;  GopL 

hennon  how  like  a  God!  The.  beauty  of  Diet  Prac.  Med.  tit  Disease;  and  ante* 

the  world!  The  paragon  of  animals!"  £1.  47,  48;  Rush  on  the  Mind. 
Blum.  544.    We  might  add  with  Milton,        (c)  As  to  these,  see  ante,  49  to  51$  and 

in  htt  description  of  Eye  and  woman»  post 
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CHAP.iz.  nervous  influence  to  everj  sensible  part  of  the  body.  The  important  sub- 

SicT.  I.    jects  of  this  chapter  will  therefore  principally  be,  tiie  Nervous  function;  the 

Nbbyous  several  External  Senses;  the  Passions^  Emotions  and  Affections;  and  the 

&c  "*'"'  ^^^^  ^^  Jntelleclual  Faculties;  with  some  examination  of  Conscience  and 

—  the  Soul,    The  organs  and  parts  from  which  these  spring,  or  where  they 

are  supposed  to  be  situate,  with  their  supporting  or  protecting  organs  or 
parts,  will  also  be  necessarily  considered.  Pursuing  the  same  arrange- 
ment as  adopted  in  the  preceding  parts,  we  will  first  examine  the  organs 
of  each  function,  with  some  explanatory  plates,  and  then  proceed  to  the 
functions  themselves. 


Section  II.— The  Nervous  Tunotion  and  its  Organs  in  General. 


Firatf  Definition  and  enumeration  of  all 
the  Organs  and  Parte  of  the  Nervous 
Function, 
Secondly  t  The  Bead,  tomprieing  the.  Cra- 
nium and  the  Faee^  and  its  several 
ParU. 

1.  Of  the  Head,  Face,  and  Counte- 
nance generally^  and  how  hr  the 
Dimensions,  Shape  or  Appearance 
assist  in  determining  the  degree 
of  InteUect,  Character,  &a 
The  Cnnium  or  Skull. 
The  Face  or  Countenance. 
Plates  of  Camper's  Facial  An- 
gle. 
Of  Craniology^  Ccanioscopy,  or 
Phrenology. 
Plates  of  Plu«nology,  Ancient 

and  Modem. 
Of  Physiognomy. 
The   Five   Regions    of  the 

Skall. 
The  Symptomatology  of  the 
Countenance,       medically 
considered. 
Inadmissibilitjjr  of  these  in  ju- 
dicial Inquiries. 
Parthular  Parte  of  the  Head. 
I'he  Hair,  Skin,  and  Pericranium. 
The  Bones  and  Membranes  of  the 
Skull. 

General  observations  on  the 
Bones  of  the  Skuli 
Secondly,  The  Hmd,  &c. 

The    Sutures  between   the 

Bones. 
The  Particular  Bones. 
The  Frontal  Bone. 


Two  Parietal  Bones. 
Two  Temporal  Bones. 
The  Occipital  Bone. 
Sphenoid      and      (Ethmoid 

Bones. 
The  Dura  Mater 
The  Tunica  ArachncMdea. 
The  Pia  Mater. 
The  Falz  and  Tentorium. 
Thirdly^  The  Organs  if  the  Nervous  Sys- 
iem* 
The  Brain. 

I.  Composition. 

3.  Weight  and  Size  of. 

3.  Form  of. 

4.  Parts  of. 

1.  Cerebrunk 

2.  Cerebellum. 

3.  Falx  and  Tentorium^ 

4.  Medulla  Oblongata. 

5.  Sensorium. 
Spinal  Cord. 

The   Nerves,    Cerebral,  S^nai,  or 
Vertebral, 
The  Nerves  and  their  Composi- 
tions. 
The    Sympathetic    Netve    and 

other  Nerves. 
The  Plexuses. 
The  GangUa. 
Properties  and  ooi\joint  AcUons  of 
the  Brain,   Nerves,  and  Nervous 
System. 
The  Uses  of  the  Nervous  System. 
Connexion  between   the    Muscular 

and  Nervous  Systems. 
Diseases  and  Injuries  to  Brain  and 
Nervous  Sjrstem  in  general. 


^nt  Defi- 
nition and 
cnumeim- 
tion  of  aU 
the  organs 
•ndpartsof 
the  Ner- 
voiit  Func' 
tioBor  wfSf 
tem. 


TKe  consideration  of  the  Nervous  Function  is  technically  termed  Neu- 
rohgy  (from  the  Greek  vfvfM,  a  nerve,  and  Aoy«(,  a  discourse,  Latin 
nervus,  and  French  systeme  nerveux,)  ((/}  and  includes  the  description  of 
the  Brain,  Spinal  Cord,  Nerves,  and  Oreans  of  Sense,  and  whenever  the 
terms  "  Nervous  System,'*  "  Nervous  Matter,"  or  "  Nervous  Power," 
are  employed  without  addition  or  restriction,  they  are  to  lie  understood 
in  a  genend  sense,  as  including  or  referring  ixt  the  brain,  spinal  cord. 


^d)  Ante,  52. 


NERVOUS  FUNCTION,  &c.  245 

nerves,  plexuses,  and  eanglia,^^)  and,  according  to  some  authors,  also  the  chap.  tx. 
organs  of  8ense.(y)    Nueralsta  (from  uvpci,  a  nerve,  and  «%y«€,  nain,)   Sect.  n. 
imports  a  painful  affection  of  the  nerve,(g)  whilst  under  the  termiVcwro-  i^^**^* 
Ilea,  have  been  classed  all  disorders  connected  with  the  nervous  func-    j^jg^^^ 
tion.(A)    Although  Sensation  and  Motion^  (the  results  of  the  nervous    OBGAVf. 

system,)  have  been  treated  as  vitals  (and  certainly  life  would  cease  if  the '- 

nervous  functions  were  either  wholly  interrupted,  or  even  locally  affected 
in  certain  parts,)  yet,  in  other  parts,  although  they  may  be  essential  to 
perfection^  they  are  not  absolutely  indispensable  for  the  continuance  of 
life,  and  such  parts  may,  in  the  absence  as  well  of  sensation  as  of  motion, 
maintain  a  degree  of  existence^  as  in  the  instance  of  a  paralyzed  arm  or 
leg,  or  even  an  entire  side,  which,  although  it  ivill  become  eradually 
wasted  and  reduced  in  temperature,  jet,  nevertheless,  will  not  die  in  the 
strict  sense  of  that  term,  and  the  rest  of  the  frame  may  continue  in  per- 
fect health  and  activity .(t) 

The  principal  sources  of  the  Nerves  are  placed  within  the  cranium  and  -Fir»<,  Enu- 
the  spinal  canal.    The  organs  themselves  are  the  Brain  and  the  Spinal  roeimtiOTi^ 
Cord,  being  its  continuation.  The  Brain,  again,  is  composed  of  or  divided  ^!S|/y\ 
into  the  cerebrum,  cerebellum,  tuber  annulare,  and  medulla  oblongata,  ^      ^ 
parts  which  differ  so  much  in  their  structure  and  organization,  as  to  ren- 
der it  highly  probable  that  they  exercise  different  functions.(^)    The 
Spinal  Cord  descends  from  the  brain  nearly  to  the  sacrum  of  the  pelvis, 
and  through  it  the  body  as  well  as  the  mind  may  be  stimulated  to  exer- 
tion. 

Through  the  Nerves,  Plexuses,  and  Ganglia,  the  sensations  are  con- 
veyed from  their  sentient  extremities  to  the  sensorium;  and  the  dictates 
of  the  mind  are,  also,  by  the  former,  transmitted  to  every  part  of  the 
frame,  occasioning  muscular  motion.  The  brain  is  the  seat  of  the  Intel- 
lectvsal  Faculties,  the  source  of  thought.  Sensorium  is  a  general  term 
applicable  to  any  source  of  nervous  power;  and  the  whole  brain  is  called 
the  sensorium,  thou^  sometimes  used  as  the  supposed  part  where  the 
mental  faculties  are  more  particularly  seated ;(/)  and  it  is  to  the  defect  in 
or  imperfect  performance  of  the  nervous  function,  that  most  of  the  corpo- 
real as  well  as  mental  diseases  and  deviations  from  healthy  action,  are 
confessedly  attributable.fm)  We  will  examine  all  these  in  their  natural 
order,  and  observe  the  like  arrangement  as  in  treating  of  the  other  func- 
tions, namely,  first  considering  the  several  organs  ana  parts,  and  then  the 
function,  or  their  combined  operation. 

The  Head  is  the  cavity  containing  most  of  the  organs  of  the  Nervous  Secondly, 
System,  and  of  the  Senses,  and  of  the  Intellectual  Faculties.    It  is  com-  of  the 
posed  of  two  principal  parts,  namely,  the  Cranium  and  the  Face.    The  head  in  ge- 
-Cranium  is  the  upper  part  above  and  behind  the  bony  fabric  of  the  face,  ^^' 
and  protecting  the  Bram,  and  is  generally  of  uniform  thickness  through-  The  cnni- 
out}(n)  whilst  the  bones  of  the  Face  are  designed  to  enclose,  protect,  **™  "** 


(e)  1  Dungl.  Phy.  41;  1  Bast.  175  to  Brain,  and  of  the  Nerves,  arising*  as  well 

263.  from  the  Brain  as  from  the  Spinal  Marrow 

if)  2  Bell,  365.  and  Cauda  Ec^uina,  published  by  Messrs. 

(£)  Coop.  Diet  tit.  Tic  Douloureux;  Bui^gess  &  Hill,  London;  and  see  3  Greg. 

Cyclop.  Prac.  Med.  tit.  Neuralgia.  Econ.  Nat  266  to  301. 

VO  P^^''  ®*"^  yLed.per  tot.  (jfc)  3  Bost  293;  Jackson,  Prin.  Med. 

(1)  Soemmering,  Corp.  Hum.  Fab.  torn.  127  to  132. 

iv.  8.  87;  and  see  1  Bort.  268,  note;  id.  fj.  ^  ^>,^^  -    «  -.^n    «^-    -  ^. 

192,  &c.;  1  Dunrf.  Phy.  66,  67;  ante  32;  p^  t^\l^\^U^^ 

I>cwees,  Pnw.  Phys,  tit  Paralysis.  ^™-  ^^  ^^«  ""™-  ^^^'  ^^  ^' 

0*)  Sec  divifflon,  ante,  244;  and  see  the  («)  Ante,  151, 16^  Brouas.  Phy.  203, 

very  useful  Plates  of  the  Viscera  of  the  ^* 

Cranhmi,  namely,  the  Membrane  and  the  (n)  As  to  the  Head  m  general,  and  In- 
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CHAP.  IX.  and  support  the  muscles  and  the  orsaiis  of  sense,  excepting  those  of  touch 
SscT.  U.  and  motion,  namely,  those  of  8ight,Tiearine,  smell,  and  taste,  and  parts  of 
NxBYous  flje  organs  of  ma8tication.(o)  The  natural  and  proper  size  of  the  entire 
FuHcnov  jjg^^  -g^  ^jjjj  reference  to  the  rest  of  the  bodj,  one-eighth, (/>)  whilst  the 
q!^^^    cranium,  when  in  due  proportion,  is  almost  four  times  larger  than  the 

: face,  without  including  the  lower  jaw  {q)    Dr.  Elliotson  observes,  that, 

^"mLth^  although  in  Ae  European,  the  vertical  section  is  almost  four  times  lar^ 
Drorordi^  than  that  of  the/ace,  (not  including  the  lower  jaw,)  ytt  thai  the  faculties 
memioni,  ^^  ^^^  depend  upon  this  proportion,  because  men  of  great  genius,  as  Leo, 
•hape,  &C.  Montaigne,  Leibnitz,  Ualler,  and  Mirabeau,  had  very  Targe  faces.(f) 
He  furmer  remarks,  that  the  correspondence  of  Comperes  Facial  AngU 
with  the  above  scale  in  Europeans,  is  not  to  be  regarded  as  an  exact  mea- 
sure of  the  understanding,  for  persons  of  great  intellect  maj  have  a  pro- 
minent mouth;  and  that  it  shows  merely  uie  projection  of  the  forehead, 
while  the  cranium  and  bndn  may  vary  greatly  in  size  in  other  parts.(«') 
The  hecul  of  a  European  is,  in  general,  extremely  symmetrical,  althouga 
rather  globular,  the  forehead  moderately  expanded,  the  cheek-bone  nar- 
row, not  prominent,  directed  downwards  from  the  malar  process  of  the 
superior  maxillary  bone,  the  alveolar  edge  round;  the  front  teeth  of  each 
jaw  placed  perpendiciilarly;  the  face  oval  and  nearly  straight,  its  parts 
moderately  distinct,  the  nose  narrow,  and  slightly  aquiline,  or  at  least  its 
dorsum  rather  prominent:  the  mouth  small,  me  lips,  especially  the  lower, 
rather  turned  out,  the  chin  full  and  round,  and  somewnat  prominent;  in 
short,  tiie  countenance  of  that  style  which  has  been  generally  considered 
most  beautiful; r^)  whilst,  in  cretinism  and  idiots,  the  cranium  is  obvious- 
ly imperfectly  formed  or  developed,  and  mental  imbecility  is  the  inci- 
aent.(ti}  The  Cranium  of  Europeans,  in  comparison  of  the  face,  is  gene- 
rally  very  capacious;  the  area  of  the  face,  without  including  the  lower 
jaw,  bearing  to  that  of  the  cranium,  in  proportion  of  only  ^ut  one  to 
four,  and  projects  but  little,  if  at  all,  at  tne  lower  parts;  and  hence  Dr. 
Elliotson  has  observed,  that  the  intellectual  faculties  of  its  individuals 
are  susceptible  of  the  highest  cultivation,  while  the  senses  of  smelling, 
hearing,  and  seeing,  are  much  less  acute  than  in  the  dark  nations;  the 
circumference,  diameter,  and  vertical  arch  of  whose  cranium  being  small' 
er  than  Europeans,  and  the  forehead,  particulaily,  being  narrowed,  and 
falling  back  m  a  more  arched  form,  consequently,  their  brain,  in  general, 
and  particularly  those  parts  which  are  the  organs  of  intellect,  properly  so 
called,  must  be  of  inferior  size;  whereas,  on  the  contrary,  the  oroits  and 
the  olfactory,  and  gustatory,  or  rather  masticatory  organs,  being  more 
amply  developed,  the  area  of  the  face  bears  a  greater  proportion  to  the 
area  of  the  skull  as  one  and  one-half  to  four, {x) 

It  is  insisted  that  in  ^neral  the  more  the  organ  of  smell  and  taste  are 
developed^  the  greater  is  the  size  of  the  face,  and  the  greater  its  relative 
proportion  to  the  cranium;  that,  on  the  contrary,  the  larger  the  brain,  the 
ffreater  must  be  the  capacity  of  the  skull,  and  tne  greater  its  proportion  to 
me  face.    On  this  principle,  a  large  cranium  and  a  small  face,  it  is  said, 
indicate  a  Istrge  brain,  with  a  restncted  development  of  the  sense  of  smeU 
and  taste.    The  character  and  nature  of  different  animals  is  determined 
by  the  degree  of  energy  with  which  their  different  functions  are  per- 
juries to  the  same.  Coop.  Diet  tit.  Headi        (q)  EL  Blum.  550. 
and  tit  Trephine;  1  Host  215\  El.  Blum.        (r)  Id.;  see,  also,  3  Bost  304. 
188  to  263;    2  Bell,  365;  3  id.  235;  4        («)  £1.  Blum.  550;  and  see  post^  247, 
CSood,  per  iat,f  1  Horn.  Anat  126  to  143;    248,  as  to  Camper's  Facial  Anj^le. 
2  Horn.  Anat.  350  to  401;  as  to  Brain,  3         (t)  £1.  Blum.  S5i,  553,  where  see  a 
Boat  289  to  292.  comparatire  view  of  the  different  infaabi- 

(o)  1  Horn.  Anat  143  to  155;  1  Bell,  36.    tants  of  tlie  globe;  see,  also,  3  Bost  225 
(p)  CopL  Diet  tit  Cretinism,  n.  where    to  229. 
tee,  m  general,  the  deformities  exhibited        (u)  Copl.  Diet,  tit  Cretinism. 
ia  Gcetiaimni  and  C  JBeU'i  JSm^  159»  160.       {x)  £L  Blum.  SST  to  559. 
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formed.  They  are  guided  and  impelled  bj  some  leading  propensity  or  chap,  dl 
disposition;  and  that  as  the  cranium  and  face  bear  to  the  brain  and  orrams  Sxci%  n. 
of  sense  the  relation  of  containing  and  contained  parts,  the  study  of  flieir  i?*^^* 
relative  proportions  is  one  of  the  greatest  interest  to  the  naturalist,  inas-  'cnoir 
much  as  thej  serve  as  indices  of  me  faculties,  instincts,  and  capabilities 
of  different  individuals  as  well  as  of  classes.(y) 

Several  modes  of  ascertaining  the  proportions  of  the  cranium  to  the  face 
have  been  su^sted;  that  of  Camper  and  his  facial  angle  has  been  con- 
sidered the  simplest  and  best.(z)     He  drew  two  straight  lines,  the  one 
horizontal,  passing  through  the  external  meatus  auditorius,  and  the  bot- 
tom of  the  nostrils;  the  other  running  perpendicularly  from  the  convexi- 
ty of  the  forehead  to  the  most  prominent  part  of  the  upper  jaw.fft)    The 
angle,  which  the  latter  makes  with  the  former,  being  the  proper  lacial  an- 
gle, is  greatest  in  the  human  subject,  from  the  comparative  mwUneas  of 
the  brain,  and  the  great  development  of  the  mouth  and  nose,  in  brutes. 
In  the  human  adult  this  angle  is  about  from  65°  to  85°;  in  the  ourang 
outang  about  from  55^  to  65°;  in  some  Quadrupeds  S0°;  and  in  the  lower 
classes  of  vertebral  animals  it  entirely  disappear8.(c)    Camper  fi;ives  the 
following  relative  proportions  of  the  facial  angle,  namely,  the  European, 
80°  or  90°;  the  Chinese,  75"*^  the  Negro,  70°;  the  ourang  outanaj,  58°; 
and  the  monkey,  4S,^Jlji)    It  has,  however,  been  justly  observed,  that 
Camper  wrote  rather  to  depict  characters  of  countenances,  as  belonging 
to  different  nations,  and  even  animals,  than  to  connect  those  characters 
with  any  particular  comparative  mental  qualijication,  though  to  a  certain 
degree  that  may  be  the  effect  of  his  syBtem;(e)  and  in  BeU's  Essays  on 
the  Anatomy  and  Philosophy  of  Expression,  some  defects  in  Camper's 
and  Blumenbach's  systems  appear  to  be  established.(/)    The  following 
sketches  may  assist  in  explanation.    A  B  is  the  faded  line;  B  C  is  the 
horizontal  line;  and  A  B  C  is  the  angle  formed  by  their  intersection,  or 
iike/aeial  angle.    In  this  case  &e  perpendicular  line  D  E  and  the  angle 
Dec  being  therefore  a  right  uigie,  or  an^e  of  90°,  it  is  clear  that  Sie 
angle  A  B  C  is  a  little  less;  it  is  80°. 


No.  1.  Ancient  Gredan. 


No.  2.  European  (En^uhman.) 


(y)  1  Dungl.  Phy.  234.  (c)  El.  Blum.  550. 

(z)  Id.  256;  and  see  the  clear  ezplana-  (d)  Id.  559,  note  (A,)  where  the  scale 

tion  in  El.  Blum.  550;  and  the  scales  as  in  appears  rather  to  differ. 

£L  Blum.  559.  (e)  1  Conyers.  An.  Econ.  56,  Sl^\  and 

(6)  See  his  interesting  work  translated  El.  Blum.  550. 

by  Dr.    Cogan,   and  with  exphnatory  (/)  C.  Bell's  Essays,  &c  159,  160, 

pbtcs  published,  A  D.  1794.  167  to  178, 317, 218,  plates. 
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With  respect  to  the  size  of  the  head,  most  physiofegists  agree  that  ia 
general  the  extent  of  the  faculties  depends  upon  its  largeness.  Gall( /") 
observes  that  the  integrant  parts  of  the  brain  augment  in  number  and  oe- 
velopment  as  we  pass  from  a  less  perfect  to  a  more  perfect  animal,  till 
we  arrive  at  the  brain  of  man,  wh&,  in  the  internal  superior,  and  in  the 
superior  region  of  the  frontal  bone,  possesses  several  parts  of  which  other 
animals  are  deprived,  and  by  means  of  which  he  is  enaowed  with  the  most 
eminent  qualities  and  faculties,  with  powers  of  reasoning.(g)  Magendie 
says  that  the  dimensions  of  the  brain  are  proportioned  to  uose  of  thenead; 
and  the  volume  of  the  brain  is  generall y  m  airect  proportion  to  the  capa- 
city of  the  mind  I  and  it  is  rarely  found  that  a  man  distinguished  by  nis 
mental  faculties  has  not  a  largt  head.{h)  The  defective  conformation  of 
the  brain  is  a  source  of  idiotcy,  and  its  disease  the  cause  of  in8anity.(t} 

When  the  head  is  from  21  to  22  inches  in  circumference,  measuring 
nearly  horizontally  round  the  forehead  and  fullest  part  of  the  occipital 
bone;  man  obtains  the  height  of  intelligence;  but  when  it  is  only  13  or  14 
inches,  there  is  idiotcy,  or  great  imbecuity;  when  from  14  to  17  inches  in 
circumference,  and  about  10  to  12  from  the  root  of  the  nose  to  the  fora- 
men occipitale,  there  is  more  or  less  stupidity,  or  more  or  less  incapacity 
to  fix  the  attention  upon  one  object,  uncertain  and  transitory  feelings  and 
passions,  and  confusion  of  ideas.  Heads  of  18  to  18  J  inches  in  circum- 
lerence,  though  too  small,  may  nevertheless  permit  a  regular  exercise  of 
the  faculties;  but  tliey  possess  a  sad  mediocrity  of  talent,  a  spirit  of  ser- 
vile imitation,  and  an  extreme  deficiency  in  comprehending  the  relation 
between  the  cause  and  effect;  a  want  of  self-government,  and  often  few 
desires.  Still  some  qualities  or  faculties  may  be  considerable,  because 
particular  omms  may  be  greatly  developed,  forming  a  striking  contrast 
with  the  mediocrity  of  the  rest.(A:)  One  practical  lUuUy  of  this  discovery 

(/)  2  GaU,  364;  El.  Blum.  67,  549.  (t)  Dr.  Marshall,  Morbid  Anatomy  of 

(g)  GaU,  book  c  torn.  ii.  364;  EL  the   Brain  by  Sauwy,  A.  D.  18J5;   W. 

Blum.  67, 549;  it  la  even  there  suppoMd  Blum.  68,  note  (p,)  in  Copl.  Diet  tit 

that  this  capacity  predisposes  to  re%ton,  Cranium,  it  is  shomrn  that  the  skulto  oi 

El.  Blum.  6,  note  9;  but  perhaps  that  con-  insane   persons   frequently  cUffer  from 

elusion  is  without  adequate  premises.  those  who  are  sane;  and  post,  note  (P-).. 
(h)  Dr.  Magendie,  Precis  de  Pbywolo-        (k)  GaU,  book  c.  vol  i.  196;  vol  lu 

gie,  voL  L  184;  £1.  Blum.  68.  322;  EL  Blum.  68. 
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is,  that  too  many  attainments  should  not  be  crowded  on  a  mind  of  Buch  chap.  ix. 
limited  powers,  and  that  the  particular  faculty,  which  is  the  strong-  "Sect.  H. 
est,  should  be  peculiarly  cultivated.  Dr.  Elliotson  mentions  an  in-  Nmyous 
stance  of  the  head  of  a  male  idiot,  aged  eighteen  years,  measuring  only  ^^^^ 
16  inches  in  circumference,  and  7^  inches  from  ear  to  ear  over  the  ver-    OEaura. 

tex,  whose  cerebrum  weighed  but  1  lb.  7J  oz.,  and  the  cerebellum  but  

4  oz.;  whilst  the  hemispheres  were  united  as  far  back  as  the  vertex,  and 
no  falx  existed,  except  for  about  two  inches  from  the  anterior  part  of  tiie 
tentorium.(/) 

Besides  this  established  rule,  that  the  larger  the  brain  in  the  aggr^te.  Of  crAiiios- 
the  higher  will  in  general  be  the  intellectaal  capacity,  many  very  eminent  copyorcri^ 
anatomists  and  physiologists  have  insisted  that  the  extent  and  degrees  of  "iology*  w 
certain  ;3or/tct//ar  departments  of  mental  capacity  and  of  talented  or  amia-  '^^^^^^ 
ble,  or  evil  predispositions,  maybe  ascertained  by  two  descriptions  of  ex-  Sygio«.no- 
amination,  the  one  usually  termed  phrenology  (but  from  its  connexion  myin^ne- 
with  the  bones  of  the  cranium,  more  properly  cranioscopyy  or  craniology,)  nJ.(m) 
and  the  other  termed  physiognomy;  the  foi*mer,  founded  on  the  princi- 
ples of  Phrenology  and  the  appearance  of  certain  bones  and  parts,  and  the 
other  on  those  of  Physiognomy,  relying  upon  the  expression  of  the  mus- 
cles, eije  and  count en(mce,{m)    Certainly  it  is  clearly  established  that  the 
brain  is  formed,  as  well  in  size  as  in  shape,  b^ore  the  bones,  and  in  ge- 
neral, instead  of  the  bones  regulating  the  dimension  of  the  brain,  they 
subsequently  grow,  and  unless  interrupted  in  their  natural  course,  con- 
form to  the  shape  of  the  brain;  so  that  the  external  appearance  of  the  bones 
and  head  may  oe  the  indices  of  the  natural  size  as  well  as  shape  of  the 
brain .(n)  But  the  natural  and  congenital  size  and  shape  of  the  brain  may, 
after  birth,  be  affected  by  several  causes;  as  by  the  deficient  powers  of  the 
constitution,  in  wi)ich  the  growth  of  the  brain  itself  or  the  process  of  ossi- 
fication either  generally  or  locally  may  participate;  the  bones  of  the  cra- 
nium msiy  thereby  be  insuflftciently  evolved  and  impede  its  relative  growth, 
and  such  bones  may  then  appear  unnaturally  small,  as  is  sometimes  ob- 
served in  idiots  and  epileptics  ;(o)  so  the  bones  of  the  skull  may  become 
too  thick,  and  which  may  proceed  even  from  laborious  employments,  phy- 
sical and  mental,(^  though  a  small  depression  in  the  bones  of  the  crani- 
um may  have  no  influence  on  mental  capacity.(^)  Man  possesses,  not  ab- 
solutely the  largest  brain,  but  the  largest  bram  in  comparison  with  the 
nerves  arising  from  it;(r)  and  as  the  size  of  the  brain  generally  governs 
the  size  of  the  head,  it  has  been  generally  assumed  mat  the  extent  of 
mental  faculties,  as  well  as  some  peculiarities,  may  be  ascertained  from 
external  observation;  and  this  is  the  reason  that  the  artists  of  ancient 


(/)  El,  Blum.  199.  211,  note;  see  1  Diingl.  Phy.  261  to  281. 

(i»)  See  as  to  phrenology  and  physiog-  (n)  2  Bell,  384;  1  Bell,  36;  1  Dungl. 

nomy  in  general,  the  authorities  and  argu-  Phy.  266$  Copl.  Diet.  tit.  Cranium;  and 

flients  in  3  Bost.  209  to  218;  1  Bost  218,  Cretinism. 

note;  and  in  particular,  Combes's  Essays  (o)  See  several   causes  of  idiotcy  or 

on  Phrenology,  who  very  powerfully  ad-  weakness  of  intellect,  Copl.  Diet  tit.  Cra^' 

vocates  the  doctrine;  De  Ville's  Manual  of  nium;  1  Beck,  Med  J/ir,  347. 

Phrenology  is  one  of  the  most  recent  pub-  (  p)  Id.  ib.,  where  it  is  established  that 

lications  on  the  subject  of  phrenology:  Dr.  151  out  of  1 96,  and  480  out  of  500  insane 

Elliotson,  Sir  Everard  Home,  and  other  persons  had  the  bones  of  the  skull /ooM/eAr; 

distinguished  authorities,sanction  the  doc-  thereby  either  pressing  upon  the  brain  or 

trine  of  craino%opy  in  the  most  expli-  at  lea.sl  confining  the  same  within  too  nar- 

cit  terms;  see  Phil.  Trans,  for  A.  D.  1821 ;  row  limits.     Probably  thb  is  the  origin  of 

1  Bost  218,  note;  whilst  Dr.  Bostock,  the  common  expression,  ^HhiekheadtdT 

after  referring  to  several  authorities,  dis-  as  denoting  «/u;}t(it7v/  and  see  3  Bost.  20SL 

putes  it;  see  3  Bost.  213;  as  to  the  prefe-  (7)  Copl.  Diet.  tit.  Cranium,  441. 

tcnce  of  the  name  eramoseopy,  see  3  Bost  (r)  El.  Blum.  549;  4  Good,  9. 
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cMf.  IS*  Greece,  whether  scttlptors  or  painters,  usually  comptimented  thdr  cele- 
8xcT.  II.  brated  characters  as  well  in  size  as  with  a  projection  in  the  forehead  of 
NxKTons  ^y^j^  100°,  as  beine  their  ideal  standard  of  the  highest  mental  intelligence 
AH^Dra'  and  sublimity,  and  which  elevation  and  projection  of  the  forehead  was 
OnAAirs.  Always  supposed  to  indicate  a  greater  than  ordinary  fulness  and  capacity 
•  pf  brain.  The  antique  head  was  also  with  the  same  view  represented  as 
much  broader  than  we  now  find  to  be  usual  or  natural.(s) 

Sir  Everard  Home,  Dr.  Elliotson,  and  many  other  eminent  physiolo- 
gists (following  some  distinguished  continental  physiologists(<)  have 
strongly  advocated  the  doctrine  that  different  parts  of  the  brain  have  dif- 
ferent o^ces,  and  that  the  particular  faculties,  sentiments  and  propensi- 
ties of  each  individual,  may  be  ascertained  whilst  living,  by  external  ex- 
aminationp  of  the  cranium,  and  generally  ihht  phrenologt/  or  craniology 
18  a  science  that  may  be  studied  with  great  practical  utility.(ti)  Dr.  EU 
liotson  observes  that  Gall  had  the  immortal  honour  of  having  discovered 
and  proved  that  particular  parts  of  the  brain  are  the  seat  of  different  fa- 
culties, sentiments  and  propensities|(a!r)  that  the  exact  situation  of  the  or- 
gans can  be  learnt  only  from  drawings  or  marked  heads;  but  that  inde- 
pendently of  them,  certain  remarks  may  be  made,  namely,  Itrst^  That 
the  or8;ans  of  the  faculties,  or  qualities  common  to  man  and  brutes,  are 
placed  in  parts  of  the  brain,  common  as  well  to  man  as  brutes,  namely; 
at  the  posterior  inferior,  and  the  anterior  inferior  parts  of  the  brain,  tKat 
is,  of  the  instinct  of  propagation,  the  love  of  ofi*spnng,  the  instinct  of  self- 
defence,  of  appropriating,  of  stratasem,  &c.:  Secondly,  Those  which  be- 
long to  man  exclusively^  and  whicn  form  the  barrier  between  man  and 
brutes,  are  placed  in  parts  of  the  brain  not  possessed  by  brutes,  namely, 
the  posterior  superior,  and  superior  of  the  front,  that  is,  of  comparative 
sagacity,  causality,  wit,  jpoebc  talent,  and  the  disposition  to  relig;ious 
feelings;  and,  Tidrdly,  That  the  more  indispensable  a  quality  or  facul- 
ty, the  nearer  are  its  organs  to  the  base  of  the  brain  or  median  line.(^) 
In  A.  D.  1562,  we  find  a  plate  of  the  head,  showing  the  supposed  situa- 
tion of  some  of  the  principal  faculties,(z)  which  muck  resembles  the  more 
^lodem  doctrine.(a; 

The  following  Sketches  and  Explanations  will  sufficiently  show  the 
different  organs  and  their  situation  upon  which  phrenologists  rely. 

(«)  Convenat  Animal  Economy,  59,  appears  to  deny  cranioacopy,  and  quali- 

j60;  and  see  the  sketch,  post,  251;  and  3  fies  even  physiognomy. 

Bost.  209  to  218;  but  see  BeU's  Essays,  (jx)  El.  Blum.  204. 206;  see  further  Dr. 

159,  160, 167,  to  178, 217, 218,  and  plate  Gall's  octavo  work,  sur  )es  Functions  du 

of  tlie  outline  of  the  Head  of  Mercury.  Cerveau,  and  his  work  de  la  Physiologic 

(/)  Seethe  ancient  plate,  post,  251;  du  Systeme  Nerveux;  also.  Dr.  Spurzheini 

observations  and  authorities,  1  Bost.  218,  and  Mr.  G.  Combes's  works, 

npte;  3  id.  209  to  218;  also,  1    Dnngl.  {y)  See  further  El.  Blum.  209. 

Pby.  261,  &c.  (z)  See  the  plate,  post,  251;  and  £1^ 

(«)  El.  Blum.  196;  and  Dr.  Elliotson,  Blum.  205. 

note  1,  204  to  227;  1  Bost.  218,  note  9;  (a)  See  the  Sketch  from   El.  Blom. 

and  2  Bost.  2Q9  to  222,  where  Dr.  Bostock  205;  and  other  sketches,  post,  25| . 
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Platks  illustrative  of  Phrbholooy  or  Crahioscopt. 
No.  1.  No.  3. 

Head  given  bj  Dolce,  A.  D.  1563. 


Namti  of  Orgam  or  Propauittai  at  numbered  in  the  above  Platet,  i,  3, 4. 


1.  Amativenesfi. 

S. )  Fhiloprogenitivenew. 

3.  InhabitiveneBS. 

4.  Adhesivenees  or  Attachment 

5.  Combadveness. 

6.  Destmcdreiieis. 

7.  Becretiveaeas. 


B.  Acquisitiveness. 
9.  ConstnictiveneM. 

10.  Self-Esteem. 

11.  Love  of  Approbation  or  No- 

12.  Cautionsaess. 

13.  Benevolence'  .   . 


CHAP.  IX 

SscT.  TI. 

NXRTOUB 

FuKcnov 

AMD  ITS 

Oboams. 


NEBVOtJS  FUNCTION.  &c. 


14.  Veneration. 

15.  Firmness. 

16.  Conscientiousness  or  Justice. 

17.  Hope. 

18.  Marvellousness. 

19.  Ideality. 

20.  Gaiety  or  Wit. 

21.  Imitation. 

22.  Individuality. 

23.  Form. 

24.  Size. 


25.  Wei^t  and  Resistance* 

26.  Colour. 

27.  Locality. 

28.  Numeration. 

29.  Order. 

30.  Eventuality. 

31.  Time. 

32.  Melody  or  Tune. 

33.  Language. 

34.  Comparison. 

35.  Causality. 


In  the  Manual  of  Phrenolc^,  one  of  the  latest  explanations  on  the 
8ubject,(6)  the  following  analysis  of  the  fuller  description  of  the  supposed 
situation  of  these  parts  is  given.  The  first  nine  faculties,  it  is  staa,  give 
merely  desire^  and  may  be  properly  called  propensities.  Every  head,  ex- 
cept uiat  of  an  idiot,  has  the  thirty-five  oreansf  but  professed  phrenolo- 
|;ist8  do  not  attempt  to  say  that  they  are  oS  largely  developed  and  active 
m  any  one  individual;  but  that  by  observations  on  a  few  persons,  every 
organ  in  one  or  the  other  will  be  found /ti//y  developed,(6)  that  is  to  say, 
in  Vifew  individuals;  and  that  those  who  will  pay  attention  to  the  manner 
a  practical  phrenologist  proceeds  when  speaking  of  actions,  will  find  that 
he  does  not  attempt  to  point  out  or  give  more  than^Sve  to  nine  or  ten  pro- 
minent points  of  character,  except  in  very  extraordinary  case8.(6)  Hence 
the  phrenolo^st  does  not  attempt  to  give  more  than  a  few  of  the  promi'- 
nent  parts  of  the  head,  the  rest  being  small  and  moderately  developed^ 
taking  the  same  part  in  the  character  as  their  size  manife8t.(&)  The  fol- 
lowing extract  wdl  show  the  outline  of  the  doctrine. 

"  In  making  observations  on  the  organs,  it  will  be  found  they  take 
different  forms,  according  to  their  state  of  activity:  the  greater  part  of 
those  in  the  posterior  part  of  the  head,  when  very  active,  present  rovsnd 
or  oval  appearances f  most  of  them  round.  Some  of  those  in  the  anterior 
part  of  tne  head  partake  of  the  same  configurations;  while  others  par- 
ticularly those  near  and  round  the  eye-brows,  only  present  a  fuintss  at 
their  situations.  We,  therefore,  consider  a  few  ooservations  on  their 
more  general  forms,  when  very  active,  will  give  facilities  in  taking  a  view 
of  the  science.  It  will  also  be  necessary  to  observe,  that  when  two  or 
more  are  found  active  adjoining  each  other,  (when  so,)  some  difficulty 
will  be  presented,  but  which  a  littie  practice  and  study  of  the  general 
configurations  will  soon  remove.  No.  1.  Amativeness,  when.  large^ 
gives  a  fulness  to  the  back  part  of  the  neck,  {hut  care  must  he  observed  in 
making  ohservations  on  persons  inclined  to  be  lusty  ^)  between  the  mastoid 
processes  and  the  occipital  protuberance.  In  tiie  skull  it  is  more  easily 
observed  by  the  fulness  at  the  same  parts.  No.  2.  Philoprogenitiveness, 
when  large,  will  be  found  at  times  round,  but  its  more  general  form  is  an 
oval,  extending  outwards  towards  the  ears,  giving  in  the  head  a  drooping 
appearance,  and  in  the  skull  a  projection,  when  large,  not  easily  mis- 
taken. It  is  more  generally  developed  in  the  female  than  the  male,  to 
which  it  gives  an  elongated  appearance  to  that  part  of  the  head,  in  which 
care  must  be  taken  in  observing  the  proportions  before  and  behind  the 


(&)  Ifanual  of  Phrenology,  page  113 
to  130,  published  by  Mr.  De  Ville^  Stvand, 
London^  A.  D.  1828,  where  may  also  be 
obtuned  a  small  illustratiye  bust  The 
most  scientific  phrenologists  have  in- 
formed the  author  that  they  practically 
ftad  that  any  peculiarity  in  either  of  the 


thirty-five  enumerated  propensities  ii  M 
rarely  deoeloped;  and  that,  in  genen]» 
when  an  evil  propensity  is  plainly  diflco- 
vered,  some  other  counteracting  propen- 
aty  is  to  be  found  developed,  which  by 
due  education  may  adequately  restrain  the 
former  from  beconung  banefally  active. 
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line  often  spoken  of.  No.  3.  Inhabitiveness,  when  large,  presents  an  chap.  ix. 
appearance  of  a  continuation,  upwards  of  the  former:  it  is  often  to  be  ob-  S><^-  ^ 
served  in  combination  with  it,  presenting  one  general  full  configuration,  Nibtocs 
like  the  inverted  end  of  the  figure  of  a  heart  rounded.  No.  4.  Adhesive- 
ness or  Attachment  is  on  each  side  of  inhabitiveness;  when  large,  and 
Philoprogenitiveness  also,  it  presents  a  round  appearance;  but  when  that  - 
is  not  very  laree,  it  then  presents  an  oval  appearance,  inclining  up  and 
downward :  this  will  also  oe  its  form  when  Combativeness  and  Destruc* 
tiveness  are  fully  developed.  No.  5.  Combativeness,  when  large,  pre- 
sents, in  general,  a  rouna  appearance,  but  at  times,  it  will  be  observed  of 
rather  an  oval  form  up  and  downwu^,  when  inhabitiveness,  philoproge- 
nitiveuess,  and  destructiveness,  are  very  large.  No.  6.  DestnictivenesSy 
when  lai*ee,  gives  a  fulness  to  tiie  head  about  half  an  inch  above  the  upper 
part  of  the  ear,  and  a  little  forward  and  backward  of  it,  at  times  causing 
the  upper  part  of  the  ear  to  project  outwards;  if  the  nail  on  the  finger 
was  touched  with  colour,  so  as  to  leave  its  mark,  and  draw  it  round  the 
ear,  from  the  middle  of  Oie  back  part  to  about  three-quarters  of  an  inch 
forward  of  it,  keeping  the  fleshy  part  of  the  finger  to  the  ear,  it  would 
readily  describe  its  situation.  In  the  skull  it  presents  an  elongated  form 
over  tiie  orifice  of  the  ear,  and  occupies  a  laree  portion  of  me  middle 
lobe  of  the  brain.    No.  T.  Secretiveness,  when  large,  and  if  the  last  or- 

Sn  and  cautiousness  are  large,  it  gives  a  fulness  to  the  part  between 
em;  when  cautiousness  is  moderate  it  gives  a  round  or  oval  appearance 
to  the  part.    No.  8.  Acquisitiveness,  when  large,  presents  sometimes 
round  and  other  times  oval  appearances,  more  often  tne  latter:  it  is  easi* 
ly  discovered  when  active,  giving  to  that  part  of  the  side  of  the  head  a 
udness.    No.  9.  Constructiveness,   when  lam,  gives  a  fulness  to  the 
part  where  its  seat  is.    Great  care  should  be  taken  by  be^nners  in  speak  * 
ing  to  the  manifestations  of  this  organ,  particularly  when  melody  is  very 
lai^$  they  are  then  so  blended  together,  it  becomes  quite  difficult  for 
the  good  practical  phrenologist  to  separate  them.    I  am  not  aware  of  any 
two  organs,  when  both  are  large,  presenting  more  difficulty  than  the  two 
last  mentioned.    Care  should  aUo  he  taken  with  the  thru  last^  namdy^ 
aecretivenessn  acquintiveneas,  and  constructiveness^  as  they  toiU  be  found 
to  ranpe  backward  and  forward  on  that  line  of  the  head:  when  so,  eon- 
strucitveness  has  often  been  taken  as  smalls  when  it  is  large.  No.  10.  Self- 
esteem:  this  organ,  in  general,  takes  an  oval  form  up  and  downward. 
No.  11.  Love  en  approbation  or  notoriety:  this  also  takes  an  oval  form> 
being  seldom  seen  otherwise.    No.  12.  Cautiousness  is  of  an  elongated 
form  on  the  upper  part  of  secretiveness,  round  part  of  destructiveness; 
and  when  very  large  gives  a  squareness  to  that  part  of  the  head.  No.  13. 
Benevolence:  this  also  takes  an  elongated  form;  but  at  times,  when  very 
large,  it  appears  of  an  oval  form,  particularly  when  imitation  is  also  large> 
the  two  then  forming  one  large  oval,  forward  and  backward  on  the  middle 
of  the  upper  part  of  the  forehead.     No.  14.  Veneration,  when  large, 
takes  a  round  form  in  general;  but  when  those  around  it  are  fully  de- 
veloped, it  then  appears  only  full  at  the  part,  without  any  particular 
figure.    This  organ  is  often  considered  as  small,  when  benevolence  and 
firmness  are  large:  it  then  appears  a  litde  hollow  at  veneration,  which 
upon  due  consideration  vnll  not  be  found  so.     These  observations  apply 
to  most  of  the  organs  where  those  on  each  side  of  it  are  large*    No.  15. 
Firmness,  when  large,  in  eenerai,  appears  round,  ^ving  to  that  part  a 
prominent  appearance;  when  conscientiousness  or  lustice  is  also  large, 
they  ^ve  one  round  appearance  to  that  part  of  the  head.    No.  16.  Con- 
scientiousness or  justice,  when  very  large,  takes  a  round  appearance, 
and  when  in  combination  with  firmness  appears  the  same  as  the  last;  and 
when  cautiousness  is  lai^,  in  combination  with  the  two  last,  it  gives  to 
that  part  of  the  head  a  large  and  full  appearance.    No.  ir.  Hope:  thi» 
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CHAP.  IX.  organ,  when  laree,  takes  no  narticular  riiape,  giving  only  a  Ailness  to  that 
BicT.  11.  part  of  the  heaa.    No.  18.  Marvellousness,  when  lam,  takes  an  elon- 


NxRTovs  »ated  form,  presenting  a  full  appearance  at  that  part  ofthe  head.  No.  19- 
▲m  m    ^^^^^  ^^o  takes  an  elon^tea  form,  on  the  side  of  the  head  over  con- 
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OB6AHS.    stnictiveness  and  acquisitiveness;  and  when  the  three  are  lai^,  they 

*—  give  a  full  appearance  to  that  part  of  the  head;  but  the  muscle  referred 

to  in  another  page,  must  not  be  lost  sight  of,  when  making  observations 
on  those  organs.  No.  SO.  Gaiety  or  wit,  when  largely  developed,  iHiesent^ 
a  round  appearance,  but  when  causality  and  ideality  are  also  lai^,  it 
then  gives  a  fulness  to  that  part  of  the  forehead.     No.  21.  Imitation 
takes  an  elon^ted  form,  in  the  same  manner  as  described  in  benevolence. 
No.  2S.  Individuality,  when  large,  gives  a  full  appearance  to  that  part  of 
the  forehead  between  the  eyes.    No.  23.  Form:  this  organ,  when  very 
laige,  gives  a  thick  and  heavy  appearance  to  the  upper  part  of  the  noee 
between  the  eyes,  extending  them  outwards  and  wide  apart    No.  24, 
Size:  this  organ  reouires  care  in  giving  judgment  on  it,  givii^  to  that 
part  of  the  brow,  when  large,  a  heavy  appearance;  it  is  on  the  side  of 
individuality,  and  under  locality.    No.  25.  Weight:  this;  like  the  last, 
requires  care  in  judging  of  it;  it  is  on  the  outer  side  of  size,  and  when 
laige,  and  size  also,  they  give  a  heavy  over-hanging  appearance  to  that 
part  of  the  brow.  77ke  last  jour  organs  require  care  in  mcacmg  obaervaiions 
on  them;  for  when  a  frontal  Hnua  exists,  they  then  present  some  difficulty, 
but  not  so  much  as  supposed;  a  little  experience  will  give  the  power  of 
judging  the  state  of  the  sinus,  if  any  exists,    TTte  scq)tics  and  doubters, 
who  represent  these  as  obstacles^  if  they  will  take  the  trouble,  as  we  have 
done,  may  gratify  their  sight  by  finding  great  numbers  without.  No.  26. 
Colour,  when  large,  gives  an  arched  form  to  the  eye-brow,  and  a  fulness 
to  the  part  when  weipit  and  order  are  also  fully  developed.    No.  27.  Lo- 
cality, when  lai]ge,  presents  a  fulness  on  the  middle  line  of  the  forehead, 
somewhat  like  a  pear  or  egg  shape,  with  the  small  end  downward;  and 
if  individuality  be  moderate,  it  then  presents  a  figure  similar  to  what  is 
given  of  the  heart  on  the  centre  of  the  lower  part  of  the  forehead.     No. 
28.  Numeration,  when  large,  at  times  gives  a  heavy  fulness  to  the  outer 
lateral  part  of  the  eyebrow,  and  at  other  times  it  gives  length  to  die  same 
part.     No.  29.  Order,  when  large,  gives  a  squareness  of  form  to  the 
brow,  at  times  producing  a  heavy  appearance,  with  a  roundness;  at  other 
times,  a  more  acute  angle  at  that  part  of  the  brow,  producing  a  square- 
ness of  form  on  that  line.    No.  SO.  Eventuality,  when  fully  developed, 
eives  a  fulness  to  that  part  of  the  forehead  on  the  middle  line  immediate- 
ly above  individuality  and  under  comparison,  which,  when  laree,  pro- 
diices  a  fulness  on  the  middle  line  upwards  of  the  forehead,     m. 
31.  Time,  when  large,  takes  a  round  form,  and  if  gaiety,  order,  and  me- 
lody, are  also  lar^,  they  then  produce  a  fulness  of  that  part  without 
rither  of  them  giving  separately  a  determined  figure.    No.  32.  Melody 
or  Tune:  this  organ,  when  large,  gives  a  round  figure;  but  like  the  last, 
when  in  the  same  combination,  it  is  at  times  difficult  to  separate  it  and 
constructiveness.    It  becomes  necessary  to  attend  to  the  observations  on 
it  and  constructiveness  as  given  at  No.  9.    No.  33.  Langui^:  this  is 
also  an  oi^an  that  requires  care  in  judging  of  its  activity.    We  find  by 
practice  that  there  appear  to  be  three  ways  in  which  it  denotes  language; 
one,  and  the  most  general,  is  by  the  large  full  eye;  another  is  by  a  very 
laree  orbit  coming  low  down;  and  the  other  by  a  very  heavy  and  full 
ey^row.    In  this  case,  tbe  eye  will,  at  times,  appear  somewhat  sunken, 
particularly  if  the  whole  of  the  perceptive  faculties  are  largely  developed. 
No.  34.  Comparison,  when  large,  presents  a  round  appearance,  and  when 
eventuality  and  causality  are  also  large,'  it  then  presents  fulness  of  that 
part  of  the  forehead.    No.  35.  Causality,  like  the  last,  is  in  general  ob^ 
served  round  when  large,  particularly  wnen  comparison  is  nuwerate;  but 
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when  it  and  eventuality  are  lar^  in  comUination»  the  appearance  of  the  chap,  dl 
forehead  is  as  in  the  last,  producing  a  fulness  on  that  part  of  the  forehead,  Sxor.  n. 
and  is  more  generally  tbund  so  than  otherwisc'Va)  N»rtoi» 

One  of  the  most  distinguished  and  experiencea  surgeons  of  the  present    ^^^^ 
day  has  thus  happily  admitted  the  force  of  physiognomy,  but  at  the  same   oboavs. 

time  expressed  tiis  decided  opinion  against  the  doctrine  of  cranioscopy: 

"  We  all  acknowledge  the  influence  of  physiognomy,  from  the  symme- 
trical features  of  a  Mautiful  woman  to  the  lowering  countenance  of  the 
assassin;  bat  as  to  phrenology,  it  never  can  arrive  to  science,  for  the 
most  irregular  and  important  parts  of  the  brain  are  entirely  concealed 
from  our  view  at  the  basis  of  the  skull.  Yet  the  phrenologists  have  given 
all  the  qualities,  mental  and  moral,  to  the  bumps  upon  the  upper  and  la- 
teral surfaces  of  the  brain,  thus  leaving  nothing  for  the  numerous  inequa- 
lities of  the  basis."  But  the  phrenologists  answer  these  objections  bv 
insisting  that  the  mental  faculties  are  situated  in  the  superior  and  towaros 
the  external  parts  of  the  head,  although  they  convei^e  towards  the  cen- 
tre, and  are  therefore  capable  of  examination  externally  in  the  manner 
for  which  they  contend,  (o) 

With  respect  to  the  practical  utility  of  phrenology.  Dr.  Elliotson  in- 
sists that  certun  organs  are  perceptible  in  the  construction  of  the  head, 
developing  different  faculties,  sentiments,  and  prcmensities  to  different 
talents,  virtue,  or  vice  in  different  individuals,  ana  tiiat  the  study  and 
knowledge  of  these  is  not  only  calculated  to  assist  parents  and  others  in 
education  and  the  choice  of  occupation  or  professions  of  their  children^ 
bat  also  in  checking  and  counteracting  certain  obvious  had  propensities.{e) 
And  he  even  contends  that  phrenol(^  may  be  of  the  highest  use  when  in 
alleged  criminals  there  may  be  suspicion  of  idiotism  or  insanity,  for  that 
idiotism  often  depends  on  deficiency  of  cerebral  developments,  and  many 
idiots  have  been  executed  for  crimes  when  it  was  not  exactly  proved  that 
they  were  idiotic  enough  to  be  unfit  for  punishment,  but  whose  cranial 
development  might  have  settled  the  point  at  once.  That  many  persons 
have  been  executed  who  should  have  oeen  considered  madmen,  because, 
although  the  fact  of  illusion  was  not  distinctly  made  out,  yet  the  extreme 
preponderance  of  the  development  of  the  organs  of  the  propensities  over 
that  of  the  moral  sentiments  and  intellect,  proved  that  tney  were  de- 
serving of  restraint  rather  than  punishment;  and  Dr.  Elliotson  instances 
that  the  skull  of  Bellinsham,  the  murderer  of  Mr.  Percival,  proved  him 
to  have  been  insane;  and  it  is  insisted  that  by  phrenology  the  true  men- 
tal faculties  have  principally  been  discoverec^  and  that  if  it  teach  the 
true  nature  of  man,  its  importance  in  medicine,  education,  jurisprudence, 
and  every  thing  relating  to  society  and  conduct,  must  be  at  once  appar 
rent.({/)  But  other  eminent  physiologists,  and  in  particular  Dr.  Bostock, 
entirely  object  to  cranioscopy,  and  insist  that  it  is  not  well  founded  on 
principle,  and  that  the  facts  hitherto  adduced  are  altogether  inadec|uate 
to  establish  the  doctrine.(e)  Certainly  the  doctrine  of  cranioscopy  is  not 
as  ^et  admitted  in  the  practice  of  the  law,  for  under  the  defence  of  in- 
sanity evidence  only  of  acts,  expressions  or  conduct  of  the  prisoner,  is 
regarded,  without,  as  yet,  admitting  any  evidence,  medical  or  otherwise, 
fu  to  the  precise  construction  of  the  head  or  cranium. 


ia)  Manual  of  Phrenology.    Dr.  Spur-  (c)  El.  Blum.  213,  214. 

mim'a  Anatomy  of  the  Brain  contains  a  /  jx  t j    01  ^    ^i «        1  ^     n     u    t 

rnmilap  enumeiation  of  the  supposed  thir.  ^  ^'^  ^U'         '  ^K^^^Uw^^r 

ty.five  organs,  and  see  3  Bost  216rnote.  ^r^^'^"^  f"^  ^  ° V-^^,^^"!^^'^p^  ""^ 

{b)  See  Mr.  Combes's  works,  in  which  **f^  *"^  **»^  ^°'^^  ""^  ^*'^  »"*^  ^^'  8P"^ 

the  doctrine  of  phrenology  is  strikingly  ^"^'"'• 

?nd  powerfully  advocaled.  (e)  3  Bost.  217. 
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CHAP.ix.      Ab  regards  the  science  of  physiognomy,  it  differs  from  cranioscopy  in 

8«cT.  n.   this  respect,  that  the  latter  professes  to  judge  of  the  character  by  the 

^^^^  shape  ot  the  head,  and  especially  by  certain  projections  or  eminences  in 

AK»  rw"  ^^^oin  parts;  whilst  physiognomy  makes  use  of  the  form  of  the  features, 

OmoAira.   ^^^  ^^  general  aspect  and  expression  of  the  muscles  and  countenance,  as 


^  .  denoting  the  otherwise  secret  disposition  and  operation  of  the  mind.(/) 
g^gf^J^'  Physiognomy  is  a  science  of  very  early  date,  and  was  strongly  insisted  on 
^^^''  by  many  of  me  ancients,  and  in  more  modem  times  was  revived  and  culti- 
vated by  Lavater.(g)  Dr.  Bostock  observes  that  it  must  be  admitted  as 
a  matter  of  fact  that  there  are  few  persons  of  any  observation  and  reflec* 
tion,  or  of  any  knowledge  of  human  nature,  who  do  not  almost  involunta- 
rily exercise  tneir  judgment  on  the  physiognomy  of  every  new  face  that  is 
presented  to  them;  and  that,  without  regarf  to  any  physiological  specula- 
tion or  controverted  opinion,  we,  as  it  were,  instinctively  attach  tne  idea 
of  a  certain  disposition  to  a  certain  countenance,  and  regard  one  set  of 
features  as  an  index  of  wit,  and  another  of  stupidity.  Nor  does  this  idea 
want  the  support  of  plausible  hypothesis.  (A)  The  great  instruments  of 
expressing  tne  human  passions  and  feelings  are  the  nerves  and  the  muscles 
of  the  face;  and  when  any  passion  is  strongly  marked,  and  frequently  re- 
peated, the  mttsdes  acquire  a  tendency  to  maintain  this  position  even  when 
the  corresponding  feeling  ceases  to  exist;  and  by  the  fireauent  and  power- 
ful contraction  of  certain  muscles,  even  the  very  shape  ot  the  neighbourmg 
parts  may  be  affected,  the  tendons  may  be  permanently  extended  or  con- 
tracted, and  even  the  bones  of  the  face  may  be  somewhat  altered  in  their 
form.(»)  A  succession  of  happy  or  unhappy  events,  or  the  indulgence  of 
morose  or  degrading  feelings,  will  permanently  influence  the  countenance 
of  the  young,  and  occasion  a  character  of  saiety,  melancholy,  or  moronty 
that  may  endure  through  life.  Dr.  Bostock  concludes  his  remarks  by  ob- 
jserving  that  the  object,  whether  real  or  imaginary,  of  the  science  of  cra- 
nioscopy  and  physiognomy  is  to  distinguish  between  the  mental  facul- 
ties or  dispositions  of  different  individuals,  and  that  whatever  may  be 
our  opinion  respecting  the  origin  of  these  differences,  whether  innate  or 


(/)  3  Best.  218  to  222;  Johnson,  Diet  can  only  correctly  apply  to  the  muscles  in 

tit.  PhysiogTiomy.  the  face.    Children,  especially  femal<», 

(g)  Id.  218;  and  see  Hunter's  Transla-  who  have  continuously  been  cultivated  in 

tion  of  LAvater,  with  HoUoway's  Engra-  the  higher  circles,  are  usually  taught  to 

vings,  and  C.  BeU's  Kssays,  35,  36,  as  to  place  their  mouths  and  other  parts  of  the 

Eyebrows;  and  see  id.  43,  44,  58,  61, 62,  &ce,  forehead,  and  countenance,  as  well 

67  to  69,  &c.;  which  are  beautifully  illus-  as  their  whole  franie,  in  the  most  placid 

tmtive  as  regards  the  expressions  of  pas-  and  becoming  position  or  attitude,  and 

aions,  emotions,  &c.;  and  see  Camper,  thus  they  habituaUy  acquire  the  appear 

translated  by  Dr.  Cogan,  125,  A  D.  1794^  ance  or  semblance  of  a  character  of  cou> 

where  also  see  quoted  the  observations  of  tesy  and  amiability  which  may  not  really 

Cicero  and  Pliny,  exist;  wh'dst  the  dropped  or  pouting  lip 

(A)  We  also  watch  the  countenance  to  and  semblance  of  a  vacant  countenance  in 

ascertain  the  present  temper  of  the  com-  inferior  ranks  frequently  indicate  the  sb- 


more  frequently  the  companion  of  man,  sons  habitually  cunning,  and  pjuming 
win  watch  his  eye  and  countenance  to  as-  themselves  upon  their  ideal  quickness  of 
certain  whether  he  mayventure  to  caress  or  perception  and  fancied  peculiar  acute- 
approach  his  master.  If  he  merely  frown,  ness,  generally  portray  their  absurdity;  and 
without  other  expression  of  anger,  the  dog  persons  addicted  to  lascivious  indulgence 
will  with  fear  approach  or  retrograde.  and  demeanour,  invariably  betray  their 
(t)  3  Host.  219;  and  seeC.  Bell's  Es-  vicious  propensities.  So,  numerous  other 
.«ays,  &c.  36;  but  as  there  are  no  tendons,  vices  or  tempers  are  readily  demonstrated 
.«trictly  speaking,  in  the  face,  this  position  by  the  countenance  or  eye. 
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licquired,  and  whatever  may  be  our  means  of  ascertaining  them,  no  one  chap.  ix. 
can  doubt  of  their  existence,  even  at  a  very  early  period  of  life.    What   Srct.  U. 
may  be  called  the  mechanism  of  the  human  mind  ought  to  f*)rm  a  very   Nkbtoos 
principal  object  of  attention  with  the  moralist  and  the  public  instructer,  *p*<5Tioif 
and  more  particularly  with  those  enguged  in  die  education  of  youth.  (^)     QacukKi!. 

To  facilitate  the  descripttun  of  the  numerous  eminences^  depressions.  Five  re- 
tavities,  umi  foramina  of  th^  Skull,  anatomists  and  phrenologists  examine  giont  of 
successively  its  extemcd  snil  internal  surface,  and  consider  that  the  for-  ^be  skull, 
mer  is  divisible  mtojive  regions;  three  being  somewhat  of  an  oval  figure",  ^^^1^^ 
and  situated  one  superiorly,  another  at  the  base,  and  the  third  in  front,  in-     *  ^^ 
eluding;  the  face.    The  others  t:omnri6e  the  lateral  ptfrts,  which  are  some- 
what flat  and  trinngular.(/J     Ancient  physio  I  ogists«  especially  Lavat.er, 
also  made  ideal  divisions  of  the  face  into  tm*ee  regions,  4he  uiiper  part  be^^ 
ing  that  of  the  intellectual  life,  the  middle  of  the  moral,  anil  the  lower  of 
the  animal  life;  these  are  supposed  to  be  analogous  to  the  head,  chest, 
and  abdomen,  and  are  consiaered  by  them  respectively  to  be  the  seats  of 
three  corresponding  classes  of  faculties. (m)     But  we  will  postpone  the 
consideration  of  these  r^ons  of  the  head,  until  we  take  a  combined  \ieyt 
of  all  these  artificial  regions  throughout  the  frame.(fi) 

Perhaps  in  the  whole  art  of  medicine  there  is  not  arly  department  in  Of  fymptoJ' 
which  the  experienced  physician  can  more  evince  his  talent  and  discern-  matoloKy^ 
ment  tlian  in  the  study  oi  the  countenance,  expression  and  attitude  of  his  »"d  the 
patient,  since  it  is  well  established  that  in  innumerable  instances  he  may  ^^  ^ntc- 
thereby  discover  as  well  the  seat  as  the  cause  of  the  disease,  whether  bo-  namse  by 
dily  or  mental,  and  be  enabled  to  apply  the  appropriate  remedy.     It  has  phyucians 
been  correctly  observed  that  this  subject  is  not  in  general  sufficiently  re-  toascertaiiiT 
garded.     Celsus  remarks,  *'  Medicus  neque   tenebris  neque  a  capite  the  cause 
«gri  debet  residere;  sed  illirstri  loco  adtersus  eum,  irt  olDncne^  Aotas  et  *?l.^^Jf 
vultu  qaoque  cubantis,  perspiciat"(/7}  -or  diacaie. 

If  the  sciences  of  cranioscopy  and  craniology  Coutd  be  brought'  fo  any  Inadmiasi- 
tertain  and  unvarying  result,  it  is  obvious  (hat  they  would  be  of  the  high-  bility  of 
est  importance,  not  only  as  regards  the  varying  description  of  educaltori  ^^'^"J^J?*" 
to  be  applied  to  the  thereby  discovered  capacities  of  children,  but  they  phyg'J^,^ 
ini^ht  also  materially  influence  the  law  and  its  administration,  especially  ^,  judicial 
in  Its  application  to  alles^ed  criminals,  towards  whom,  (independently  of  investigA«> 
express  evidence  of  mental  imbecility  or  aberration,)  yet  if  it  were  clearly  tions. 
proved  that  they  had  been  strongly  predisposed  by  natural  construction 
to  particular  crime  or  outrage,  some  indulgence  or  mitigation  might  |)er- 
naps  be  justly  extended,     fiut  at  present,  especially  as  regards  cranios* 
copy  and  small  deviations  in  the  appeaiance  of  the  skull  from  its  perfect 
form  and  shape,  not  absolutely  denoting  insanity,  there  appears  to  be  too' 
much  uncertainty  to  induce  any  practical  application  of  the  dotti-'tne.(g) 
Perhaps  we  are  wisely  kept  in  uncertainty,  as  much  misery  might  result 
from  the  anticipation  of  certain  evil  or  good,  and  by  the  comparative  ir- 
responsibility lor  many  Of  our  actions,  which  we  should  be  apt  to  infer 
^e  were  predestined  to  perform,  and  would  in  vain  endeavour  to  pre- 

(k)  3  Boat.  222.  Celsus  even  enjoin  attention  to  the  atti* 

(/)  Quain's  El.  128  to  134.  ^"I«^*  of  patients,  CeUus,  lib.  ii.  cap.  3, 4, 

(m\  3  Bost  220  ^*    ^^^^^  respect  to  the  discovery  of  men- 

;  tal  depressions  and  affections,  see  Cogun 

(n)  See  post.  Part  II.  on  the   Passions,  2d  ed.  and  lletchf--' 

(o)  See  a  valuable  article  by  Dr.  Gre-  work;  and  see  the  beautiful  illu!>trat 

S^iyi  Cyclop.  Prac.  Med.  tit.  Symptonta-  in  C.  Bell's  Essays. 

tology.  (q)  See  the  conckision  of  Dr.  Bostoc. 

0»)  lib.  ill.  cap.  6.    Uippocntea  and  voL  iii.  217. 
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CHAP.  IX.  vent.    Practicallj  we  know  from  history  that  the  greatest  depravity  ami 

SscT.  IL   moral  delinquency  have  been  cpncealea  under  the  most  amiable  appear-* 

•T^"^**^"  ance,  whilst  the  best  internal  feeling,  disposition  and  character  may  pre- 

im^TB    ^^^^  *  "^^^^  forbidding  countenance  and  demeanour.    As  *'  Man  is  prac- 

Oboaxs.    ^^*®^  ^^  disguise,  and  cheats  the  most  discerning  eyes,''  it  may  be  inferred 

— ' that  witnesses  and  pri8<mers  will  exhibit  the  most  amiable  appearance 

they  can  assume,  and^  therefore,  it  would  be  absurd  to  draw /ai;otrra6/e 
conclusions  from  external  appearances;(r)  and,  on  the  other  hand,  it  is 
the  duty  of  all  to  struggle  against  admitting  the  slightest  prejudice,  bias, 
or  suspicion  in  respect  of  any  assumed  knowledge,  either  of  cranioscepy 
or  physiognomy,  and  to  judge  alone  from  the  evidence  and  probabilities  of 
each  particular  case.  It  has  been  remarked  that  the  study  of  phrenology 
is  too  apt  to  encourage  a  conceited ness  in  superior  powers  of  perception 
and  sagacity,  and,  at  least  in  courts  of  justice,  would  be  a  dangerous  at- 
tendant. 

Of  particu-  We  will  now  proceed  to  examine  the  parts  of  the  cranium  and  other 
hr  parts  of  coverings  of  the  brain  in  the  order  of  the  several  successive  layers  of  dif- 
^*  **2f*  fercnt  descriptions,  namely,  yir«^,  the  AatV,  and  skin,  or  scalp;  secondly, 
Sie  cnm-  ^^  pericranium;  thirdly,  the  plates  of  the  bones  of  the  skull,  as  the  outer 
um  and  '  pl&te,  the  diploe,  and  the  inner  plate,  called  the  vitreous;  fourthly;  the 
mem-  dura  mdXex^Jiftlily^  the  arachnoid,  or,  more  technically,  the  tunica  arach- 
bnuKs*  noideai  and,  sixthly^  the  pia  mater,  immediately  within  which  lie  the 
brain  and  its  vessels. 

The  Hair,  Skin,  or  Scalp,  and  Pericranium, — ^These  may  be  termed 
the  envelopes  of  the  cranium.  The  hair  and  skin  will  be  necessarily  con- 
sidered when  we  treat  of  the  Integuments  in  general.(u)  But  with  re- 
ference to  some  diseases  and  wounds  of  the  head,  these  require  particu- 
lar local  treatment,  and  have  occupied  the  attention  of  the  most  eminent 
surgeons  of  the  present  time.(2r)  The  Pericranium  (from  the  Greek 
irtpi,  about,  and  »^vi«y,  the  skull  or  helmet,)  sometimes  called  the  apo; 
neurosis,  covers  the  bones  of  the  skull,  and  resembles  and  corresponds 
with  and  performs  the  office  of  the  periosteum  of  other  bones,  being  the 
external  covering  immediately  over  the  external  plate  of  the  bones  of  the 
skull,  and  between  the  same  and  the  scalp,(;y)  Blood  vessels  pass  in  the 
same,  and  into  and  through  the  external  plate  of  the  bone,  and  into  the 
diploe  between  tlie  two  plates,(2:)  and  this  membrane  is  subject  te  the 
same  changes  as  the  periosteum  in  other  parts  of  the  body,  and  especially 
inflammation(a)  simple  and  rheumatic.(6} 


(r)  The  guarded  countenance  is  here 
alluded  to;  the  instances  of  the  sudden 
eifect  of  shame  or  conscience  will  be  con- 
sidered towards  the  close  of  tliis  chapter. 
fu)  Post,  chapter  zi. 
x)  1  Gibson,  Surg.  122.  Coop.  Diet, 
tit.  Head,  as  to  the  Saifp  in  particular, 
(y)  Lizars  31;  G.  Smith,  263;  Coop. 


Diet.  tit.  Head;  Copl.  Diet.  tit.  Cranhim^ 
see  explanation  in  describing  affections  of 
the  scalp  and  pericranium,  Copl.  Diet.  tit. 
Brain,  and  Cranium;  Cyclop.  Prac  Med. 
tit.  Headach. 

(z)  1  Bell,  36,  37;  1  Horn.  Anat  164 

(a)  Copl.  Diet.  tit.  Cranium. 

lb)  Cyclop.  Prac.  Med.  tit.  Headach. 


THE  BOtfES  OP  THE  HEAD.  jjgg 

1.  1.  ArepaHiorthcJ^Von/o/  CHAP.  nt. 
bone  farrmng  the  ferehead.     In    g,^,   ii_ 

the  frontal  bone  don  not  eiut  fnwcTttm 
like  that  in  the  paiticnlif  ikuU     4^11  iTi 
here  represented.     The  dcull,    Oismi. 
however,  usiullj'  hu   the   ip*  ■ 
peinnce  of  an  original  diviiion 
in  the  centre  or  along  the  me- 
aia]  line,  by  a  suture  eitendiny 
,   downwanlB  to  the  root  or  the 
I  noK.     At  the  lower  and  fkmt 

[  ,   part,  two  flat  aurfacea  extend 

"  j  inwaidi,ronningtheroof«ofthfc 

I  bony  orbits,  [a,  a] 

2.  Is  the  left  Parittal  bone, 
forming  the  chief  part  of  the  i»- 
teni  wall  of  the  cranium  or  skull, 
and  connected  to  the  frontal 
bone  by  the  coronal  suture,  and 
to  its  felliiv  along  the  mesial  line, 
by  the  sagitul  luture. 

3.  Is  tTie  Ocdpiial  bone  or 
hind  head,  which  is  curved  for- 
wards below,  forming  a  part  of 
the  base  of  the  skull,  in  which  it 
presents  ■  large  opening  for  the 
spinal  marrow.  It  is  connected 
to  the  two  parietal  bones  by  the 
lambdoidal  suture. 

4.  The  Tanportd  bone  or 
temple,  which  contains  the  in- 
ternal ear,  divided  into  the  Xyta- 
panum  andlabynnth.    Its  upper 

edge  ii  thin  and  scalyg  overlapping  the  edge  of  the  parietal  and  sphenoid  bones  6, 
Kirming  the  squamous  suture.  It  has  a  long  process  [a]  extending  nearly  horizontaUy 
forwards  to  meet  the  malar  bone  8,  which,  with  it,  forms  an  arch  or  yoke,  and  under- 
neath which  the  tempoial  muscle  playi,  and  is  the  glenoid  cavity  for  the  head  of  the 
lower  jaw  and  [rf]  the  auditory  canal. 

5.  The  (EMmot'dbonejOf  tlie  spongy  texture,  entering  largely  into  the  atructure  of 
the  nose,  and  its  flattened  sides  bounding  the  orbit  internally. 

6.  The  Sphenoid  bone,  ta  called  from  its  wedging  in  all  the  other  hones  of  the 
mniutn  with  all  of  which  it  i*  articulated,  extends  across  and  forms  the  middle  part  of 
the  base  of  the  skull,  and  is  pertbrated  by  many  holea  for  the  tranamisnon  of  a  large 
number  of  the  nervei  at  the  bt«in,  and  give*  attachment  to  some  of  the  muscles  of 
mastication. 

7.  The  Suptrior  MaxiBart/  bone  or  nppcr  jaw.  It  sends  a  process  upwards  [o] 
to  tonn  a  part  of  the  Bide  of  the  nose.  It  forma  the  floor  of  the  orbit  [b,]  and  the 
lulf  of  the  bony  jialale  or  roof  of  the  month,  alonj  the  mesial  Une  of  which  it  joins  ita, 
fellow,  [e]  Its  infra  oAitary  foramen,  for  the  secopvd  division  of  the  fifth  pair  of  nervea, 
diilnbuled  to  the  muscles  of  the  face.  Along  its  lower  border  eight  teeth  are  insetted 
"ito  the  alveoli  or  sockets.    The  bone  itself  is  hollow. 

8.  The  A^ilar  or  Chttk  bone,  forminjj  the  projection  of  Ihe  check,  and  likewise 
w^ng  into  the  compoation  of  the  orbit.  II  participates  witii  the  temporal  bone  in. 
•oefcrmation  of  the  bony  arch  under  which  tile  temporal  muscle  plays,  [a] 

,"■  T""*  upper  Mtremlty  of  a  small  irregularly  shaped  bone  called  tiic  Paiait  hone, 
Which  IS  placed  between  the  sphenoid  and  superior  maxillary,  and  enters  into  the  com- 
pletion of  the  orbit  and  of  the  bony  paUte.  ThesoftpalaleandUvulaareallachcdtoiL 
of  iK    "^^  '^'  '^*"'»'  ">  ca'lEil  from  it»  resemblance  to  a  finger  nail.     It  forms  a  part 
« the  otbit,  and  is  grooved  wltli  the  corresponding  surface  of  the  superior  maiillaiy 
'Of  the  nasal  duct,  which  conveys  the  tears  from  the  eye  downwards  into  the  nose. 
11.  The/moiV'a»iJbones.    Thegeformtheupperpartoftheprojrctionoftlie  noM; 
j^^^fculated  with  Clie  frontal  bone  above,  and  the  cartilage  of  the  nose  below. 
•  '"^  Inferior  Maxillary  bone,  or  I^uirr  Jaw,  (s)  shaped  somewhat  like  a  horae- 

Aiwt  m  ^^"P"*"  otlower  jaw,  ante,  69;  and  El.  Blum.  313, 31^  3]7(  \  Bonier,  , 


j^g  Nl&RVOUS  FUNCTION,  &c. 

CHAP.  IX.  shoe;  a,  a,  is  its  base,  d  its  angle.  From  the  angle,  a  process  of  the  bone  mcnints  up- 
Sbct.  II.  wards,  called  the  Rumus,  which  terminates  in  two  processes,  the  posterior  [6]  is  the 
NsBTOUs  rounded  head,  long  in  the  transvene  direction,  and  which  rests  in  tlie  socket  [e]  of  the 
FvxcTiov  temporal  bone.  [4]  I'he  front  process  [c]  aAbrds  insertion  for  the  temporal  miiscle, 
'  AHD  ITS     and  is  called  the  coronoid proeega.     It  contains  in  the  sockets  or  alyeoli  sixteen  teeth 

Oboams.    in  the  adult, 
gj^^^  e.  The  mental  foramen,  from  which  emerges  a  branch  of  the  inferior  maxiUaiy  ner?e, 

description  ^^  ^  distributed  to  the  muscles  on  the  lower  jtiw, 

bution  of  '^^  bones  of  the  Cranium,  forming  the  parietes  or  walls  for  the  Brain,  are  the 
Xl^^g^  frQnta),  two  parietal,  occipital,  two  temporal,  (Ethmoid,  and  Sphenoid.     l*he  bones 

bones  in  entering,  inta  tlie  composition  of  the  lice  are,  the  Frontal,  two  Nasal,  two  Superior 
certain  Maxillary,  two  Malar,  and  lower  Jaw.  The  orbU  is  formed  by  the  Frontal,  Lachrvmal 
parts  of  the  ^^  Unguis,  (Ethmoid,  Superior  Maxillary,  Palate,  Sphenoid,  and  Malar.  l*he  tki^neag- 
entire  ^^  ^^^^  cranial  bones  varies  in  different  subjects  from  that  of  the  tenth  part  to  tliat  of 

•head.  one-third  of  an  inch.     I'he  average  is  about  one-fU'th  part  of  an  inch      The  occipital 

bone  is  generally  the  thickest,  and  the  temporal  (the  squamous  portion  of  it)  the 

thinnest,  where  it  is  covered  by  the  temporal  muscle.  (/) 

Bones  of       7%e  Bones  of  the  Head  and  Sktdl. — It  has  been  observed,  that  the 
theskullin  anatomy  of  the  ekuU  is  important,  not  in  itself  only,  but  that  it  provides 
general.(e)  fp^  ^  more  accurate  knowledge  of  the  brain,  explains  in  some  degree  the 
organs  of  sense,  instructs  us  in  all  those  accidents  of  the  head  which  are 
90  oftepfataUand  so  often  require  the  boldest  of  all  surgical  operations. 
The  marks  whicb  we  take4)f  the  skull,  reconi  the  entrance  of  arteries, 
the  exit  of  veins  and  nerves,  the  places  and  uses  of  those  muscles  which 
move  the  jaws,  the  throat,  the  spine;  indeed,  in  all  the  human  body,  there 
is  not  found  so  complicated  anil  difficult  a  study  as  the  anatomy  of  the 
head.(d) 
Of  the           The  bones  of  the  cranium  or  ekuU  cap  in  general  are  broad  tLndJkU^  and 
bones  of  ^    form  the  covering  of  the  brain,  and  consist  of  two  tables,  thin  plates,  or 
theskullin  layers,  and  an  intermediate  diploe^  which  answers  to  the  cancelliof  other 
^nTl         ^"^s*  these  tables  are  of  the  thickness  of  about  one-tenth  of  an  incb 
^^p^'      each:  the  external  is  rather  thicker,  more  spongy,  and  less  easily  broken; 
plate,  di-   ^^^  inner  table  is  dense,  thin,  brittle,  and  more  easily  broken,  and  is  some- 
^loe,  and   times  fractured,  although  the  external  table  remains  entire;  thence  it  is 
inner  pUte  namei)  tgbulgL  vitrea,  or  the  glassy  table,{J'\  These  tables  are  parted  from 
orvitrea.     each  other  by  the  distance  of  a  few  lines  (each  the  twelfth  part  of  an 
1^^')            inch,)  and  the  intervening  space  is  filled  up  with  such  diphe,  cancelli  or 
lattice  work,  which  is  a  set  of  bony  fibres  covered  with  vessels,  for  nou- 
rishing the  bone;(^)  iind  by  the  dura  mater  (presently  described,)  ad- 
hering to  the  internal  surface,  and  sending  in  arteries,  which  enter  the 
cancelii  by  passing  through  the  substance  of  the  bone,  and  by  the  peri- 
(cramumcovaruig  tne external  plate, and  giving  vessels  from  without,  whicb 
also  enter  into  the  b«ne,  the  whole  is  connected  into  one  system  of  vessels, 
and  the  aggregate  is  about  the  thickness  of  a  quarter  of  an  inch.    The 
pericranium,  dura  mater,  and  skull,  depend  so  entirely  one  upon  the  other, 
and  are  so  truly  parts  of  the  same  systenvthat  an  injury  ot  the  pericra- 
nium may  affect  the  bone,  separate  the  dura  mater,  and  cause  effusioa 
upon  the  brain;  whilst  a  separation  of  the  dura  mater  may  in  like  manner 
be  followed  by  separation  of  the  pericranium,  which  had  been  sound  and 
■  ■  ■ ■       '         III 11.  I  I 

(0  But  see  3  Bost  210,  311,  ante,  245,  tit.  Cranium;.!  Homer,  Anat  126  to  190: 

Srhere  it  is  said,  that  in  the  same  subject,  (</)  I  Bell,  35, 06. 

the  cranium  is  in  all  its  parts  of  uniform  (e)  See,  in  general.  Coop.  Diet  tit 

thickness,  and  tluit  thence,  by  its  ezter-  Head;  and  Copl.  Diet  tit  Cranium;  1  Hor- 

hal  surface,  the  means  of  acquiring  an  ac-  ner,  Anat  156  to  178. 

curate  knowledge  of  the  convolutions  that  (/)  See,  as  to  the  bonesof  the  Cranium, 

are  subjoined  to  it  are  afforded.  ante,  69. 

(e)  Ante,  69;  as  to  the  bones  of  the  head  (g)  As  to  the  softened  state  of  the  dla- 

ifi  general,  see  h  Bell,  35  to  101;  2  Bell,  ploe  in  diseases,  see  Copl.  Diet.  tit.  Cnr 

o6d;  Coop.  Diet.  tit.  Head;  Copl.  Diet.  nium. 


BONE9  OF  THE  HEAD,  fcc.  381 

«nh«rt;  and  ererj  diMue  of  the  cancellt  or  substance  of  a  bone  tt  cnAF.  iz. 
communioted  both  ways,  inwarda  to  the  brain,  so  as  to  occasion  very  S*ct.  n. 
imminent  danger,  and  outwards  towards  the  integumentu,  and  warn  ub  N*aToD* 
that  there  is  disorder  within.  The  general  thickness  of  the  skull,  and  ^^'"' 
the  natural  order  of  the  two  fables,  and  an  intermediate  diploe,  is  very    omaiw, 

Ttgular,  in  all  the  upper  parts  of  the  bead.     Idiotism  is  sometimes  to  tw r 

attributed  to  an  original  malformation  of  the  cranium,  sometime*  in  re- 
spect of  ac<|uired  thickness,  but  more  frequent);  in  respect  of  shape;  hf 
each  of  which  the  internal  cavity,  and  consequentlj  the  capacity  of  the 
brain,  are  unduly  diminished. [&J 

Sulurts.— AW  these  external  twnes  of  the  skull  are  joined  bother,  or  Sutures. 
as  it  is  technically  termed,  arliailaled,  by  ttami,  which,  from  their  in- 
dented or  dove-tailed  appearance,  are  named  Suturei.  Suture  is  a  com- 
jnnn  term  for  the  linenf^contactof  the  flat  bones.  It  ii  a  mode  of  union, 
allmittin^  of  no  motion,  and  is  somewhat  varied  according  to  the  de^gree 
of  pressure  to  be  sustained. fi)  This  mode  of  junction  was  providentially 
designed  to  facilitate  birth,  m 

In  the  adult  htad,  including  the  cranium  and  face,  there  are  Ihirty  Number  of 
bones  and  Ibirty-luio  teeth. (j*)     These  several  bimes  have  been  enume-  thebooea 
rated  in  a  preceding  lable,(Jt]  and  shown  in  siht  in  the  antecedent  plates ;(/)  ?^° 
those  in  page  54  give  the  frontal  and  posterior  views  of  all  the  skeleton;  "**^' 
that  in  page  S59  is  an  exact  repreaentatiou  of  the  bones  of  the  head,  dis- 
ar'iculaied  or  separated  for  more  convenient  examination  by  8tudent8.[m] 
The  following  plate  is  a  representation  of  the  bones  at  Uie  bass  of  the 
skull. 

1.  BonjCaTitjroftkeNow. 
3.  Bory  Pokie,  fbnDing  tha 
Roof  of  the  Mouth. 

3.  The  Two  Ineiiar  Teeth  of 
the  Ri{^t  Side. 

4.  The  Canine  Tooth. 

5.  The  Two  Biciupid  Teeth. 

6.  The  Three  Hohr  or  Dou- 
ble Teeth. 

?.  The  End  of  the  Bony  Par 
late,  to  which  the  Soft  Pa. 
late  it  attu:hed. 

8.  The  Zypmiatic  Pkk«m^ 
(bnned  paitJy  by  the  Tem- 
poral and  partly  by  the 
Hilar  Bone. 

9.  The  poateiw  opening!  of 

the  Note,  communlcalii^ 

with  the  Phaiynx. 
10.  The  Glenoid  Cavity  fbr  the 

Head,  or  Condyle  of  the 

Lower  Jaw. 
It.  The    Carotid    Canal,    by 

which  the  CaioUd  ArtciT 

enten  the  Skull. 
13.  TheHeatuiAuditoriiuEz- 

temui,  or  Orifice  of  the 

Ear. 
13.  The  Foninen  Jugulare,  at 

which  the  Internal  JurU' 

lar  Vein  leave*  the  Skull. 

(&]  4  Good,  137(  and  aee  Copl.  Diet  growth  of  bone  and  of  tuturei,  ante,  3E^ 

tit  Cnnium,  and  tit  Cretiniain.  39,  <S9. 

(0  See  a  tahiable  note,  1  Bell,  40(  and         (J)  1  Bell,  39.  (I)  Anfe,  C8> 

1  Horn.  Anat- 156  to  163i  Deweei,  Mid-        (7)  See  platea,  ante. 
ynt  41  to  44)  and  aa  to  the  coune  of  the        (n)  See  ante. 


NEBYOTJS  FUNCTION,  Stc. 


[CHAP.  DC.  14-  The  Fonmen  Magimm,  or  Great  Occipital  Foruneii»  for  the  Fwamge  of  the  S^ 

Sbct.  H.  "•^  Cord. 

NxBToiTs    ^^ '  '^^  Mastoid  Proceaa  of  the  Temporal  Bone,  for  the  Attachment  of  Muscles  which 
Fvvcnov  move  the  Head  on  the  Spine, 

^^y^  j^    16.  The  Styloid  Process,  for  the  Attachment  of  some  Muscles  of  the  Os  Hyoides, 
OB0A1IS.  Tongue,  and  Pharynx. 

^  17.  The  Occipital  Bone:  all  its  inferior  Surface  gives  Attachment  for  Muscles,  which 

maintain  the  Head  in  the  upright  Position. 
18b  The  Condyles  of  the  Occipital  Bone,  on  wliich  the  Head  revolves  on  the  First 

Vertebra  or  Atlas. 
19.  Mesial  Line,  or  Centre  of  the  Skull. 

0§  frontis.  08  FrorHuJn) — ^This  bone  is  situate  in  the  front  part  of  the  skull  and 
superior  part  ot  tne  face.  It  has  been  compared  in  shape  to  a  clam  shell; 
for  it  is  of  a  semicircular  shape,  and  hollowed  like  a  shell.  It  is  marked 
on  the  inside  by  a  spine  or  prominent  line,  which  divides  the  hollow  of 
the  bone  into  two  equal  parts,  and  give  rise  to  a  membranous  partition 
called  the  faU,  which  perpendicularly  divides  and  supports  the  hemi- 
spheres of  the  brain  I  ana  in  some  skulls  this  bone  is  divided  in  the  centre 
bj  a  distinct  sutural  line,  and  as  represented  in  the  plate,  ante,  259.  It 
is  marked  on  the  external  surface  by  those  high  ridges  on  which  the  eye- 
brows are  placed,  and  bj  two  prominences,  which  are  hollow  caverns, 
named  the  Hnua  or  cavities  of  the  frontal  bone.  For  a  full  description  of 
every  particular  bone,  the  student  is  referred  to  Bell's  Anatomy,  (o)  and» 
for  the  more  modern  view  of  the  subject,  to  Dr.  Quain's  excellent  work„ 
[and  1  Horn.  Anat  1£8  to  143.]  {p.) 


pmeti 
(ones. 


ital 


The  two  The  Oma  Pane/a/ta.-^The  two  parietal  bones  form  the  roof  of  the 
tkuU;  they  are  aitualed,  as  appears  in  the  plates,  ante,  54  and  £59.  They 
are  convex  externally,  concave  internally,  and  present  two  surfaces  and 
four  borders.  The  external  surface  rises  towards  its  middle,  where  it 
presents  the  parietal  prominences;  below  which  is  an  oblique  line,  bound- 
ine;  a  flat  surface,  which  forms  a  part  of  the  temporal  fossa.  The  inter- 
niu  surface  is  marked  by  branching  lines,  corresponding  with  the  course 
of  the  middle  meningeal  arterj,  by  depressions  for  the  convolutions  of 
the  brain;  and  along  the  supenor  border  is  a  slight  groove,  corresponding 
with  the  longitudinal  sinus.  The  superior  border  is  straight,  and  articu  - 
lated  with  its  fellow  by  a  series  of  dentations;  the  inferior  concave,  and 
levelled  off  at  its  margin,  is  overlapped  by  the  squamous  portion  of  the 
temporal  bone.  The  anterior  unites  with  the  frontal  bone,  and  the  pos- 
terior with  the  occipital.  The  anterior  inferior  angle  dips  down  to  the 
•phenoid,  and  is  marked  internally  by  the  meningeal  artery;  the  poste- 
nor  inferior  angle  articulates  with  the  mastoid  part  of  the  temporal  bone, 
and  presents  internally  a  part  of  the  groove  wnich  lodges  the  lateral  si- 
nus.(9)  The  two  parietal  bones  form  much  the  greater  share  of  the  cra- 
nium; they  are  more  exposed  than  anv  others,  are  tiie  most  frequently 
broken  and  the  most  easily  trepanned.  The  square  form  of  the  bone 
produces  four  angles,  and  surgeons  speak  of  tiie  frontal,  occipital,  mas- 
toidean,  and  temporal  angles  of  the  parietal  bone.(r) 


The  two 
temponl 
bgqes. 


The  Oasa  TemporalicL^-^n  each  side  are  two  in  the  infant,  but  in 
adults  become  ossified  into  one  temporal  bone.  But  it  has  been  obsterved^ 
that  the  temporal  bones  are  divided  into  two  only,  by  regarding  the  bony 
ring  of  the  meatus  auditorius  as  a  distinct  bone.  These  are  situated  at 
the  lateral  and  inferior  part  of  the  skull.    They  close  the  cranium  upon 


(fi)  See  1  Bell,  51}  1  Horn.  Anat.  128 
to  130. 

(o)  1  BeH»  51  to  59. 


(p)  Quain's  El.  106  to  108. 
Iq)  1  Horn.  Anat  131^  132. 
(r)  1  Bell,  59  to  61. 
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the  lower  and  lateral  part,  and  each  is  considered  under  three  portions,  ohap.  dl 

viz.,  the  pars  squamosa,  pars  petrosa,  and  the  mastoid  portion,  and  its   Sxcr.  n. 

processes  are  considered  under  numerous  subdivisions.  (*)  Ns»vous 

FuHcnov 

The  Os  Occipitis  has  also  the  names  of  oa  memorise  (from  its  anciently    obsaitb. 

being  supposed  to  be  the  situation  of  the  memoryVf)  and  os  nervosum.  — r" 

This  is  situate  immediately  at  the  back  part  of  the  nead.  It  is  the  thick-  '^•i^?^** 
est  of  the  cranial  bones;  but  it  is  the  least  regular  in  its  thickness,  being  ^^  ^"^* 
nearly  transparent  in  some  places,  and  in  others  swelline  into  ridges  oT 
very  firm  lione.  It  gives  origin  and  insertion  to  many  of  the  great  mus* 
cles,  which  move  the  head  and  neck.  It  supports  the  back  part  of  the 
brain,  contains  the  cerebellum  or  lesser  brain,  transmits  the  spinal  roar- 
row,  and  is  marked  with  the  conflux  of  the  chief  sinuses  or  great  veins 
of  the  brain. (f/) 

We  have  seen  that  there  are  two  intermediate  bones  considered  to  be-  The  sphe* 
long  as  well  to  the  face  as  to  the  cranium,  viz.,  the  sphenoid  bone  and  the  noid  and 
oethmoid  bone.    The  sphenoid  bone  is  situated  towards  the  centre  of  the  «thmoid 
base  of  the  skull,  and  is  articulated  with  all  the  bones  of  the  cranium,  and  ^^'^^ 
several  of  those  of  the  face.     Its  form  has  been  likened  to  that  of  a  bat, 
and  the  resemblance  is  very  close.    Like  other  irreeular  bones  it  may  be 
divided  into  a  body,  and  processes  or  wings.(2r)    The  ixthmoid  bone  is 
common  to  the  cranium,  orbit  and  nasal  fossae,  and  is  of  a  cuboid  figure; 
presents  six  surfaces,  and  is  divided  into  two  equal  lateral  parts  by  a 
perpendicular  lamella;  the  superior  part  of  which  projects  into  the  skull 
in  tiie  form  of  a  cock's  comb;  the  in^rior  descends  into  the  nares,  form- 
ing part  of  the  septum.     It  has  been  considered  as  one  of  the  most  curious 
bones  of  the  human  body.    It  appears  almost  a  cube,  not  of  solid  bone, 
but  is  exceedingly  light,  spongy,  and  consisting;  of  many  convoluted 
plates,  whidi  form  a  net-work  like  honeycomb.    It  is  curiously  enclosed 
ID  the  OS  frontis,  between  the  orbitary  processes  of  that  bone.(y) 

The  t)ones  of  the  cranium  may  be  originally  malformed,  or  may  un-  Of  malfbr' 
dergo  morbid  changes,  either  by  enlargetnent,  deficient  deposite  of  bone,  nation  or 
or  imperfect  ossification;  or  the  bones  may  be  insufficiently  evolved,  and  ^^*^i^ 
either  deformed  congenitally,  or  become  thickened  or  enlarged  by  subse-  "J^  ^^ 
quent  circumstances;  they  may  become  ulcerated,  carious,  or  dead,  or  bona  of 
may  have  funguses  or  tumours,  or  be  perforated,  depressed  or  frac-  the  head  i» 
tured.(z}  genetaL 

(9)  1  BeU,  64  to  72)  1  Homer,  Anat  (y)  1  Homer,  Anat.  141  to  143;  1  Bell, 

135  to  138.  72. 

(/)  See  ancient  sketch,  ante,  251.  (*)  See  these  disorders  and  injuries, 

/  \  t  n^ii  /:iiu^       A     4.1QOA  wid   their   remedies   considered,   Copi. 

(u)  1  BeU,  6U 1  Homer,  Anat  132  to  ^.^^  ^^  ^^^.^^  ^  Ci^tinism,  Coop. 

^'^y  Diet  tit  Head,  and  tit  Trephine;  2  Gib- 

(a?)  1  Horner,  Anat.  138,  141;  1  Bell,    son,  Sui^.  122  to  130;  Am.  Cyclop.  Prac. 

'  ^*  Med.  tit  Acephalous  and  Anoncephalous. 
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CHAP.  IX.  1,  ii^rj  Scdpl 

8xcT.  II.  3.  Pericnniuia. 

NiBTOO*  3.  Outer  fUla. 

PiiBOTWv  4  Diploe. 

'»  m  3.  (ajlnner  PUte. 

O—AW.  i.  DuraHaler. 

6.  The  Fall  Cerebri,  Irhicft 
dirkleB  the  left  hemi' 
■phere  of  the  Cerebnim 
from  the  rl^hl  henii- 
sphere,  which  hw  been 
removed  to  show  th^ 
central  peipendicubr  di- 

7.  CenbeUum,    or     Dtde 

S.  Meduil*  OblongifaL 
9.  Tile  Latenl  Ventriclu. 

10.  Tlie  Arbor  Viti  of  the 
Ccreberiuni. 

11.  OrityoftheNow. 
IS.  The  HeduDa  apindis. 

Veto-  Besides  th«  bony  cranium,  which  we  have  thus  consideretl,  there  is 

bnneior  ^q  inner  and  Ihre^old  covering  afTuriled  to  the  brain,  namely,  the  dura 
"*"*  tmUer,  the  arathnoid  (or  tunica  arachjioidea)  and  the  pia  mater,(^a) 
termed  the  Membranes  of  the  Brain. 
Dura  ma-  Theae  membranea  of  the  brain  have  the  name  of  mtUer,  either  because 
they  defend  the  brain  and  protect  its  tender  substance}  or,  according  to 
Others,  because  they  were  suppo«ed  to  be  the  source  of  all  other  mem- 
branes of  the  body,  (fi)  The  dura  mater,  so  termed  from  its  hardness, 
in«y  be  considered  as  the  internal pericardium.{c)  It  tioes  the  inside  of 
the  bones  of  the  cranium,  anil  may  be  considered  their  internal  perioste- 
um, and  is  a  firm  and  somewhat  opaque  membrane  of  about  the  thicluicss 
of  a  finger  nait.(rf)  When  the  skull  cap  has  been  torn  off.  and  the  dura 
mater  has  been  cleared  from  the  blood,  which  escapes  from  the  mptttred 
vessels,  it  ik  seen  marbled  with  azure  and  rosy  colours.  Its  outer  sur- 
face is  rough,  from  the  adhesion  to  the  bone  being  lorn  up;  but  on  the 


inner  surface  it  is  smooth,  shining,  and  of  a  pearl  colour.(e) 

mater  for 
ling  exteoi 
brain  in  sc 
)f  its  parti 

t  trunks  ii 


The  dura  mater  forms  various  processes  or  a^la  (lAt'ia  fur  feneet.y 
wTiich,by  being  extended  across  from  the  internal  surfaceof  the  cranium, 
support  the  brain  in  sudden  moilons  of  the  body,  and  prevent  the  mutual 
gravitatiim  of  itH  parts,  and  are  also  useful  in  retaining  the  sinuses  or 


large  venous  trunks  in  the  brain,  in  their  triangular  form.f/) 
large  processt^s  are  termed  the/atx  and  tentorium.  By  the  Falx  the  hemi- 
anheresof  the  cerebrum  and  cerebellum  are  divided  perpendicularly  from 
the  top  and  centre  of  the  cranium  downwards  towards  its  base,  and  Irom 
the  front  to  the  back,  and  appears  to  serve  the  like  office  as  the  medias- 
tinum in  the  thorax,  which  we  may  remember  passes  perpeadicuhrlr 
through  the  Ihonn  from- the  front  tu  the  bark,  and  divides  the  right  aiid 
left  parts  of  the  lungst(^)  whilst  tlie  Tentorium  passes  horixontaluf  at  the 
bottom  of  the  cerebrum,  and  supports  its  posterior  lobes,  and  prevents 

(a)  EL  Blum.  189i  tee  the  plate  ahore.  (_d)  3  BeH,  485;  Coop.  Dkt  tit  Dum 

(A)  Bee,  in  genend,  2  Bell,  38J,  Coop.  MUai  2  Homer,  Aiut.  353. 

Diet.  tit.  Duru   Mater,  and  tit.  Bead,  (c)  3  Bell,  386t  3  Homer,  ADat.351. 

Conl.  Diet.  2tS,  303.  (/)  Id.  390  to  393;  3  Honwr,  Anal. 

(<;)2BeII,3S3|  Coop.  Diet  tit  Dura  3S2. 

Materi  2  Homer,  Anat.  331.  (g)  Ante,  99. 
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their  pressure  upon  the  subjacent  cerebellum.  In  the  various  dupllcattires  cJttAi*.  iX, 
of  the  falx  and  tentorium,  they  contain  and  support  the  venous  Hnuaes^  Sxcir.  U. 
and  prevent  their  too  great  local  pressure  on  each  other.  pjf*^**^! 

The  dura  mater  is  considered  as  insensible  of  pain,  and  consequently  is    j^^^^^ 
not  so  much  the  seat  or  organ  of  many  diseases  as  has  been  supposed.  (A)    qboass. 

On  each  side  of  the  dura  mater,  there  are  from  ten  to  fifteen  gtands, ■ 

chiefly  lateral  to  the  course  of  the  longitudinal  sinus,  and  from  these  issues 
a  fluid. (t)  The  dura  mater  is  supplied  with  numerous  arteries,  which 
sometimes  become  aneurismal  and  distended,  sometimes,  though  rarely^ 
causing  epilepsy.(^)  When  the  skull  has  been  opened  by  a  wound,  it  has 
been  found  that  the  dura  mater  will  still  protect  the  brain,  resisting  in" 
flammation  and  giving  it  the  necessary  and  uniform  support*  But  when 
the  dura  mater  is  lacerated  by  the  trephine  or  punctured,  or  worn  by  pul- 
sation against  the  edge  of  the  bone,  there  may  be  sudden  hernia  of  part 
of  the  brain,  from  coughing,  or  a  rapid  and  diseased  growth  from  the  pin 
mater  forming  a  fuDgus.(/) 

Arachnoid  (or,  perhaps,  more  techhicaily,  tunica  ardchnoidea,)  so  named  The  anich' 
from  its  thinness*  it  beine  like  a  spider's  web,  lying  between  the  dura  ^^^^ 
mater  and  pia  mater,  and  it  is  saia  that  its  use  is  not  exactly  known, 
but  in  some  respects  it  resembles  in  office  that  of  the  pleura  of  the 
lungs,  or  the  pentonaBum  of  the  abdomen.  It  is  exceedingly  delicate, 
perfectly  transparent,  and  so  intimately  adherent  to  the  dura  mater,  except 
at  the  base  of  the  brain,  as  to  admit  with  difficulty  of  separation  from 
it(m)  It  is  described  by  some  anatomists  as  destitute  of  blood  vessels, 
and  extended,  like  the  dura  mater,  merely  over  the  surface  of  the  brain, 
without  following  the  course  of  its  furrows  and  prominence8.(n)  Some 
anatomists  consider  the  arachnoid  coat  as  the  external  lamella  of  the  pia- 
mater,  and  only  a  reduplication.(o)  Indeed,  it  was  formerly  considered 
the  same  as  the  pia  mater;  but  the  ctmtrary  has  been  cf early  established f 
and  it  has  been  observed  that  this  membrane  is  in  nature,  office  and  dis- 
ease, a  close  sac,  affording,  as  the  peritonaeum  does  to  the  abdominal 
viscera,  a  double  covering  to  the  brain  and  spinal  marrow  and  the  nerves, 
before  their  departure  through  the  foramina  of  the  dura  mater,  and,  ac- 
cording to  Bichat,  lining  the  ventricle,  insulating  the  organs  on  which  it 
lies,  and  affording  them  great  facility  of  movement,  and  liable  to  theaf* 
fections  or  diseases  incident  to  other  serous  membranes.(p) 

ThejEna  mater  is  closely  atCachV^o  the  brain,  and  passes  into  its  inmost  The  pi* 
recesses,  following  the  course  of  itsturrows  and  prominences.  It  is  of  the  matar* 
thickness  of  thin  paper,  and  while  the  dura  mater  is  firm  and  opaque, 
and  not  prone  to  inflammation,  the  pia  mater  is  delicate,  transparent, 
extremely  vascular,  and  peculiar  in  being  easily  inflamed.  Like  the  dur). 
mater,  it  is  not  itself  endowed  with  sensibility,  but  it  is  of  great  strength 
considering  its  apparent  delicacy .(9)  It  ir  composed  of  the  finest  cellular 


(h)  EL  Blum.  189;  2  Bell;  386,  387; 
but  see  Copl.  Diet.  tit.  Cranium  and  tit. 
Brain;  and  Cyelop;  tit.  Headach. 

(0  2  Bell,  387,  388;  2  Homer,  Anat. 
355. 

(k)  Id.  389,  390;  2  Homer,  Anat  354. 

(/)  Id.  395;  2  Gibson,  Surg.  140. 

(m)  See  this  noticed,  Copl.  Diet.  tit. 
Brain;  2  Homer,  Anat.  358,  359. 

(n)  EL  Blum.  189, 190;  2  Bell,  396; 


2  Homer,  Anat.  358;  Lizars,  179;  see  dis- 
ease of  the  brain.  Cyclop,  tit.  Brainy 
CopL  Diet,  tit  Brain. 

(o)  2  Bell,  295,  note  H;  Copl.  Diet  tit 
Brain;  Park's  Inquiry,  8; 

(p)  El.  Blum.  199,  note  B.  2  HoraL 
Anat.  359. 

(q)  2  Bell,  395  to  399;  2  Homer,  Anat. 
360;  see  description  of  the  pia  mater  and 
diseases,  CopL  Diet  tit  Braiit 
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CHAP.  IX.  tissue,  for  the  pnqpose  of  conveying  blood  vessels  to  the  surface  of  the 

SicT.  IL  brain  in  all  its  convolutions. 

NxBTOUt 
FUHCTIOW  ■ 

AH»  ITS        ^g  iq  ^hg  Diseases  and  Injuries  to  the  head^  independently  of  the  brain 

OBeAHi,  ^Q^  nerves,  they  are  various,  and  will  be  considered  in  the  next  part^r) 

Thedis-  

of 


the  cnni-  The  Face  contains  and  encloses  all  the  organs  ofsense,  excepting  those 
um.(r)  of  touch  and  motion,  viz.  the  organs  of  sight,  hearine,  smell,  and  taste. 
Of  the  and  part  of  the  organs  of  mastication,  deglutition,  and  of  voice.(«)  The 
^c^  great  instruments  of  expressing  the  human  passions  and  feelings  are  the 

muscles  of  the  face,  and  when  any  passion  is  strongly  marked  and  fre- 
quently repeated,  these  muscles  acquire  a  tendency  to  continue  in  the 
same  position,  even  when  the  correspondins  feeling  ceases  to  exist;  and, 
by  the  frequent  and  powerful  contraction  of  certain  muscles,  the  shape  of 
the  neighbouring  parts  will  be  affected,  and  may  be  permanently  ex- 
tended or  contracted,  and  even  the  bones  of  the  face  themselves  may 
be  somewhat  altered  in  their  form.(/)  It  is  in  respect  of  those  conse- 
quences that  physiognomists  draw  their  conclusions  respecting  characters, 
but  which  we  have  seen  ought  not  to  be  allowed  any  weight  in  judicial 
inquiries,  (ti) 

HMhf,  Having  thus  considered  tiie  organs  and  parts  of  the  cranium  and  face 
Orguis  of  which  protect  or  support  the  sources  of  the  nervous  function,  we  are  now 
the  ner-  ^^  proceed  to  the  parts  of  that  function  itself,  namely,  the  brain,  the  spinal 
tet^M"  cordy  the  nerves,  ^Av plexuses  and  the  ganglia,  each  of  which  must  be 
examined  separately,  (u?) 

The  bnuB.      The  Brain  is  defined  to  be  that  soft  mass  contained  within  the  cranium, 
from  the  lower  part  of  which  the  cerebral  nerves,  which  are  essential  to  the 
organs  of  sense,  and  some  of  the  nerves  of  sensation  and  motion,  arise, 
spring,  or  are  propagated.(x)    It  is  considered  as  the  centre  to  which  the 
affections  of  the  nervous  system  are  to  be  referred.(y)    With  respect  to 
the  relation  which  the  different  parts  bear  to  each  other,  it  has  b^n  ge- 
nerally supposed  that  the  brain  is  the  centre  of  the  nervous  system,  or  that 
part  to  which  all  the  others  are  subservient,  and  that  the  nerves  receive  im- 
pressions from  external  objects,  and  transmit  such  impressions  to  the 
brain,  where  they  become  sensible  to  the  mind,  constituting  percep- 
tion8;(z)  and  it  is  universally  agreed  that  the  brain  is  the  instrument  of 
the  intellectual  powers,  and  as  well  the  source  of  the  sensific  as  of  mo- 
tionary j)ower.(a) 
ConitniC'      The  Erain{b)is  a  body  of  a  pulpy  con8istence,rcsembling  a  soft  coagulum, 
tioDuid      filling  the  hollow  t)one  called  the  skull,  which  gives  the  form  to  the  head^ 
oomposi|'     It  ]s  of  an  oval  but  extremely  irregular  figure,  having  a  number  of  pro- 
tionot  the  jections  and  depressions,  corresponding  partly  to  the  irregularities  ot  the 
skull  (or  more  correctly,  to  whicn  the  skull,  in  its  growth  and  ossification, 

(r)  Coop.  Diet  tit  ffeadf  and  title,  (w)  1  Bost  176\  1  Dungl.  Ph3r.41. 

TVephine,*  and  see  Copl.  Diet,  tit  Cra-  (x)  2  Bell,  365;  Park's  Inquiiy,  8;  2 

nium;  and  Cyclop,  tit  Headack.  Homer,  Anat  350. 

(«)  1  Horn.  Anat  143;  1  Bell,  36.   Pro-  (y)  1  Bost.  181. 

per  proportion  of  face,  see  Sir  C.  Bell's  (z)  1  Bost  196, 197;  4  Good,  1,  2. 

Essays,  159, 160.  (a)  4  Good,  1,  2. 

(0  3  Bost  219;  ante  256;  and  see  Sir  (6)  See  in  general,  2  Bell,  377;  1  Bost, 

C.  Bell's  Essays,  &c.  per  tot.,-  1  Dungl.  176;  very  fully  in  Copl.  Diet  tit  Brainy 

Phy.  399  to  413.  Cyclop.  Prac.  Med.  tit  Brain;  tit  Insant- 

(tt)  Ante,  257.  ty;  Coop.  Diet  tit  Head;  2  Homer,  Anat. 

(v)  See  <UTision,  ante,  244.  350.to  401. 
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has  conformed,)  (c)  and  partly  produced  by  convolations  and  cavities  in  the  chap.  ix. 

brain  itAe\(;(d)  for  its  substance  is  composed  of  six  lobes  or  divisions,  two  Swrr.  n. 

of  which  project  anteriorly,  two  laterally,  and  two  posteriorly,  (e)     We  Nebtous 

have  examined  its  several  coverings  and  membranes.  It  has  internal  cavi-  '^■*^°* 


AirD  m 


ties,  which  are  called  ventricles,  and  are  lined  with  a  serous  membrane  se-    qbgam. 
cretins  an  ?Abumino\xs fluid,  which,  in  the  healthy  state  of  the  organ,  is  re-  t: — tt^ 
movedbv  absorption  as  rapidly  as  it  is  produced,  but  which  is  occasionally  ^f^ 
collected  in  considerable  quantity,  giving  rise  to  the  formidable  disease  of  bnun. 
hydrocephalus  or  water  on  the  brain.(/)     The  brain  is  compose<l  of  two  Q^j^ical 
substances  difierino^  in  their  situation,  colour  and  consistence.    The  sub-  cineritioul 
stance  of  the  brain  is  of  a  peculiar  nature,  and  cannot  be  easily  described;  and  medul- 
the  part  towards  the  edges  or  outside  is  termed,  from  its  situation,  cortical,  luy. 
or  from  its  grayish  colour  cineritious  (from  cinis,  wood  ash,)  whilst  that 

Eart  in  and  nearest  the  centre  is  white,  of  the  colour  and  consistence  of 
lancmange,  and  termed  medullary.  {/)  The  corticai  part  is  sometimes 
described  as  of  a  reddish  brown  colour;  it  is  of  softer  consistence  than  the 
medullary  and  has  numerous  blood  vessels  without  fibrous  appearance.(^) 
This  more  external  portion  of  the  brain  may  be  pierced  or  cut,  or  even  large 
masses  of  it  may  be  removed,  without  any  very  material  effect  being  pro- 
duced upon  the  perceptive  faculties;  and  Dr.  Bostock  observes,  that  fre- 
quently larse  abscesses  are  formed  in  it,  or  tumours  and  excrescences 
of  various  kinds,  which,  if  they  do  not  compress  the  remaining  or  me- 
ilullary  part  of  the  brain,  seem  to  produce  little  injury  to  its  function8.(A) 
The  medullary  part  is  generally  considered  as  constituting  the  nervous 
substance  in  its  most  perfect  state,  and  Drs.  Gall  and  Spurzheim  have 
conjectured  that  the  use  of  the  cortical  or  cineritious  part  is  to  form  or  se- 
crete the  medullary  part;(i)  but  even  different  parts  of  this  medulla  of  the 
brain  have  been  destroyed  and  yet  the  nervous  powers  have  remained  near- 
ly in  their  ordinary  state.(A;)  It  is,  moreover,  established,  that  the  medulla- 
ry matter  is  in  general  more  sensible  than  the  cortical;  and  its  sensibility 
increases  as  it  approaches  the  centre  of  the  brain,  where  is  found  a  mucn 
more  elaborate  system  of  organization,  and  a  much  greater  variety  of  se- 
parate parts,  all  of  which  we  may  fairly  conclude  serve  some  appropriate 
purpose  connected  with  the  nervous  power.(/)  The  medullary  part  of  the 
brain  is  composed  of  proper  fibres  with  furrows  between  them;  and 
which  furrows  or  striae  are  lor  the  most  part  placed  in  such  a  direction  as 
to  converge  towards  the  base  of  the  brain,  and  it  has  been  a  (j^uestion 
whether  these  fibres  merely  unite,  fbrming  what  are  termed  commissures, 
or  whether  they  actually  cross  each  other  and  pass  on  the  opposite  sides 
of  the  body.  Dr.  Bostock,  from  observation,  is  of  opinion  that  only  a 
few  of  these  fibres  so  cross  each  other. (m)  It  is,  however,  admitted, 
that  it  generally  happens  that  an  injury  inflicted  on  one  side  of  the  brain 
exhibits  its  effect  on  the  opposite  side  of  the  body,  proving,  at  all  events, 
the  transmission  of  the  nervous  influence  in  that  particular  direction, 
whatever  may  be  the  physical  structure  of  the  organ.(n)  Of  late  it  has 
been  discovered,  tliat  the  brain  is  really  composed  of  a  pulp,  containing  a 


or 


{c\  3  Best  211;  1  Dungl.  Pby.  266.  tant  and  interesting  case  of  an  insumnce 

{d)  1  Bost.  177$  4  Good,  3.  upon  the  life  of  the  Duke  de  Saze  Gotha, 

(e)  Park's  Inquiry,  7;  and  see  plate  and  who,  for  years,  had  a  cyst,  or  tumour,  on 

explanations.  the  rieht  hemisphere  of  his  brain,  which 

(/)  Dewees,  Prac.  Phys.  673  to  688;  caused  his  death;  where,  also,  see  Dr. 

Coop.  Diet,  tit  Hydrocephalus.  Gooch's  opinion,  and  others  valuable  as 

(/ )  Park's  Inquiry,  8;  1  Dungl.  Phy.  regiuds  this  subject. 

60.  (i)  1  Bost  17%,  note;  2  Bell,  377. 

[g)  1  Bost  178;  2  Bell,  377;  4  Good,  (A)  1  Bost.  217. 

3;  1  Dungl.  Phy.  60.  (/)  Id.  216. 

{h)  1  Bost.  217.    In  the  second  part  (m)  Id.  185,  note;  4  Good,  3. 

will  be  found  a  report  of  the  very  impor-  \n)  1  Bost.  186. 
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CHAP.  IX.  number  of  small  globules  or  rounded  particles,  the  pulp  itself  appearing 

SicT,  IF.    to  consist  of  flocuu,  likewise  formed  of  globules  connected  together  by  fine 

NxBvovs    cellular  substance,  the  ultimate  globules  being  of  a  tolerably  firm  consist- 

AHDi-n*  ence,  and  about  eight  times  less  than  the  red  particles  of  the  blood;  which 

Okoaks.    globules  are  disposed  in  lines,  and  give  the  brain  itsjibrous  appearance, 

and  they  are  both  larger  and  in  greater  pi-oportion  in  the  medullary  than 

in  the  cortical  part  of  the  brain. (o)    Sir  Everard  Home  states,  that  these 
globules  are  connected  together  by  a  peculiar  gelatinous  substance, 
which  he  conceives  to  act  a  very  important  part  in  the  animal  economy. 
He  goes  so  far  as  to  state  "  there  can  be  no  doubt  that  the  communica- 
tion of  sensation  and  volition  more  or  less  depends  upon  it,^^  and  he  even 
renrds  it  as  the  very  essence  of  life.(;)) 
Chemical        With  respect  to  the  chemical  composition  of  the  brain,  it  has  been 
composi-    stated  that  the  general  result  of  experiments  is,  that  the  medullary  matter 
tion  of  the  jg  of  a  peculiar  chemical  compund,  unlike  any  other  constituents  of  the 
"*«**"*  f    ^^y»  ^^^  ^^*^  ^^  some  respects  it  resembles  a  saponaceous  substance.  It 
the  bnin.    contains  two  species  of  adipose,  or  rather  adipocerous  matter,  which  are 
soluble  in  alcohol;  likewise  the  peculiar  animal  principle,  which  is  called 
Qsma^me,(j)  together  with  a  quantity  of  albumen,  a  small  quantity  of 
phosphorus^  and  some  salts,  which,  however^  seems  to  be  less  than  in 
ipany  other  of  th^  components  of  the  body,  it  consists  principally  of  the 
phosphate  of  lime»  ^oda9  and  amnionia.(r)    It  has  been  observed,  that, 
comparatively,  this  cerebral  matter  has  little  tendency  to  undergo  de- 
composition, though  in  cpmparison  with  the  nerves  it  is  otherwise.  («) 

Bhx>d  vet-  The  fSrteries  and  Veins  in  the  head  and  brain  are  very  numerous,  and, 
^^  ^  ip  proportion  to  the  rest  of  the  frame,  more  blood  circulates  through  the 
^mn.  j^gj^j  ji^j  brain  than  in  any  other  part.  Haller  calculated,  that  one-fifth 
of  all  the  blood  sent  out  of  the  left  ventricle  of  the  heart  is  carried  to 
the  head,  although  he  considered  that  the  weight  of  the  brain  is  not  more 
than  one-fortieth  of  that  of  the  body;  but  Dr.  Bostock  observes  that  such 
calculation  is  erroneous,  and  that  the  quantity  of  the  blood  sent  to  the 
h£ad  is  not  equal  to  one-tenth. f^)  However,  the  Quantity  is  so  great  that 
the  failure  of  the  regular  supply  of  duly  atmospnerized  blood  from  the 
aorta,  after  it  has  been  exposed  to  the  air  in  the  lungs,  and  the  conse- 
quent accumulation  of  venous  blood  in  the  head,  produces  apoplexy,  &c. 
He  further  observes  that  there  are  many  curious  contrivances  connected 
with  the  ciroulation  through  the  head,  as  by  the  falx  and  tentorium,  &c. 
for  preventing  this  great  quantity  of  blood  from  producing  any  injurious 
effects  upon  the  brain  by  any  particular  local  pressure  or  its  unequal  dis- 
tribution, or  in  consequence  of  its  stagnating  m  the  vessels,  or  being  too 
violently  propelled  through  them. (2/)  One  use  of  the  ventricles  in  the 
head,  as  well  as  of  the  various  internal  convolutions  of  the  brain,  is  to 
aflford  a  more  extended  surface,  by  which  the  blood  vessels  may  enter  its 
substance  at  a  greater  number  of  points,  and  consequently  in  small  quan- 
tity at  any  one  part,  while,  at  the  same  time,  they  are  more  firmly  sup- 
ported in  their  passage  by  the  greater  quantity  of  investing  membrane.(ar) 

Pragrenof  The  brain  itself  is  developed  in  succession  until  the  age  of  from 
*hebmin  twenty  to  forty,  when  it  has  attained  its  full  growth  relatively  in  each 
***^"7f      individual.     The  cerebellum  (or  smaller  brain  below  the  cerebrum)  is 

^nd  decay.    ■    ■  ■ 

(0)  Id.  186;  4  Good,  S,  4.  zxxviii.  p.  334;  1  Bost.  190,  note;  but 

lp)l  Boat.  187.  see  2  Bell,  367;  post,  270,  note  (t.) 

ni^Ch'elllr^?^  «te.26.«dTu,.        <,)  iBo.tl83,4.Good.29,2Bell.409. 
(r)  1  B<Mt.  191.  («)  1  Bort.  183, 184. 

(t)  Tbourct,  Journ.  de  Phjraque,  torn.        («)  Id.  184. 
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developed  and  perfectly  formed  towards  the  age  of  from  eighteen  to  chap.  ix. 
twenty.    From  thirty  to  forty  the  cerebrum  and  cerebellum  remain  near-    S»ct.  II. 
ly  8tationary,  till  the  fiftieth  or  seventieth  year,  according  to  individual    Nehvoub 
constitution.     Certain  parts  of  the  brain,  however,  especially  those  in  the    j^^^^^ 
anterior  inferior  region  of  the  forehead,  have  at  this  time  already  begun    oboahb. 

to  diminish,  the  memory  is  less  faithful  and  the  imagination  less  ardent,  ' 

and  intimate  the  approach  of  old  age  and  the  decline  of  our  faculties. (y) 

We  have  seen  that  it  is  the  general  opinion,  that  the  extent  of  human  Weight  of 
intellect  greatly  depends  on  the  size  and  conformation  of  the  brain,  and  tbe  brain, 
that  man  has  in  general,  of  all  the  animal  creation,  the  largest  brain,  or  at 
least  it  is  so,  with  reference  to  the  nerves  proceeding  from  it.(a:)  Soem- 
mering observes,  that  the  smaller  the  other  nerves  (that  is,  the  nerves 
from  the  spinal  column)  (a)  are  compared  with  the  sensorial  nerves,  (that 
is,  the  cerebral  nerves  from  the  base  of  the  brain,)  the  greater  is  the  de- 
velopment of  the  mental  faculties,  and  in  this  sense  man  has  the  largest 
brain  of  all  animated  beings,  if  its  bulk  be  compared  with  that  of  the 
nerves  arising  from  it,  but  by  no  means  so  if  its  weight  be  compared  with 
that  of  the  whole  body.  According  to  some  authors,  the  weight  of  the 
brain  at  the  time  of  birth  is  equal  to  the  sixth  or  seventh  part  of  the  en- 
tire frame.  In  the  full  grown  man  it  is  not  usually  more  than  a  thirty - 
fifth  part,(&)  and  the  weight  of  the  entire  brain  is  from  three  to  four 
pounds  in  the  adult, (6)  though  by  gradual  depression,  instances  have  oc- 
curred (as  in  the  case  of  the  duke  de  Saxe  Gotha)  of  a  person  living 
many  years,  though  with  impaired  faculties,  with  a  brain  weighing  only 
two  and  a  half  pounds,  (c) 

Form  of  the  Brain, — But  besides  the  power  of  the  brain  depending  on  Porm  of 
the  size  and  weight,  it  is  supposed  by  many  able  physiologists,  that  the  the  btain. 
powers  of  the  nervous  system  depend  as  much  at  least  upon  the  perfec- 
tion of  its  organization  as  upon  its  bulk,  and  also  upon  the  proportion  be- 
tween the  size  of  its  different  parts,  {(l)    Indeed  the  doctrine  of  phreno- 
logy appears  much  to  depend  on  such  proportions,  (e) 

The  brain,  it  has  been  insisted,  is  necessary  to  life,  only  because  the  The  brain, 
muscles  of  respiration  owe  their  action  to  its  influence.  (/)    The  function  '^^^f'l^*' 
of  the  brain  in  general  intermits  in  sound  sleep,  whereas  that  of  the  heart  ^^^ 

(y)  El.  Blum.  69,  70,  in  notes;  Copl.  ly  development  of  the  brain  in  the  late 

Diet  tit.  Drain.  Baron  Cuvier,  and  M.  Berard,  Professor  of 

(z)  Ante;  £l.  Blum.  549;  1  Boat  229,  the  Ecole  de  Medicine,  compared  it  with 

230;  1  Dungl.  Phy.  254  to  256;  4  Good,  9.  several  of  the  most  voluminous  brains  he 

(a)  See  expluiation  of  these  nerves,  could  find,  and  ascertuned  that  its  weight 

post.  was  3Ibs.  13^  oz.,  while  none  of  the  othera 

(5)  Cloquet*sAnat  translated  by  Knox;  exceeded  21bs.  12^02.    If  that  account 

403;  Copland's  Observations  on  the  Spine,  be  correct,  then  the  bndn  is  not  in  gene- 

Meckel's  Anat  by  Jourdan  and  Breschet,  ral  equd  to  the  fiftieth  part  of  the  weight 

vol.  ii.  682;  1  Bost  228.    It  has  be6n  ofthe  body,  and  somewhat  under  3  pounds' 

stated  that  in  manthe  weight  of  the  brain  weight.      But   Soemmering  states   that 

to  that  of  the  whole  body  is  l-28th,  1  the  smallest  brain  he  had  met  with  in  an 

Bost  229.    Haller  and  Dr.  Bostock  ap-  adult  man  was  2  lbs.  6i  oz.,  4  Good,  9.  Dr. 

pear  to  have  considered  that  the  weight  Good  says  that  the  weight  of  the  brain  to 

of  the  brain  in  the  human  subject  is  not  that  of  the  body  is  from  l-22d  to  l-33d 

more  than  one-fortieth  part  of  that  ofthe  part  of  the  weight  of  the  entire  frame, 

whole  body,  Haller,  El.  Phys.  5,'  20;  1  (see  4  Good,  9;)  but  even  the  latter  is  too 

Bost.  229 ;  4  Good,  9.     But  supposing  the  hrge  a  proportion.  It  is  from  about  140th 

weight  of  the  entire  body  to  be  11  stone,  to  l-50th  part,  1  Dungl.  Phy.  254  to  256. 

or  154  lbs.  and  the  brain  to  weigh  a  forti-  (c)  Dr.  Gooch's  opinion,  post,  Part  II. 

^n£f^^?1i!^'^'~*'^  "^^l^u  "PT^^K^^        id)  1  Boat.  231. 
S^lbs.    But  that  appean  to  be  above  the         )  -^ 

ordinary  weight,  for,  in  A.  D.  1832.  it  was        («)  Ante,  249  to  255. 
considered  that  there  was  an  extraordina-        (/)  2  Par.  &  Fonb.  20. 
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CHAP. IX.  has  no  repose  or  cessation,  (g)    It  may  be  conjectured  that  the  brain,  or 
Swrt.  IL    rather  more  comprehensively,  all  the  intellectual  organs  may  be  strength- 
Nkbtous  gjjg^  j^ujjj  improved,  if  not  even  actually  enlarged  in  children,  by  proper 
AKDraT  **^^°^^  exercise  of  their  functions;(A)  but  that  is  a  subject  to  be  consi- 
OBOAst.    dered  when  we  examine  the  intellectual  faculties.     After  death  the  brain 
putrefies  very  soon,  compared  with  the  nerves,  which  retain  their  adhe- 
sive powers,  and  remain  white  among  the  putrid  parts.(t) 

DiscMcs  For  the  full  consideration  of  the  diseases  of  the  brain  we  must  refer 
and  mala-  to  the  second  part;  they  are  unhappily  numerous, (/i)  and  may  affect  the 
diesof  tbe  whole  or  a  part,  and  the  part  may  be  either  wholly  animal  or  wholly  in- 
br»in.(A}  tellectual.  u)  Idiotism  is  generally  the  result  of  an  original  malformation 
of  the  cranium,  sometimes  in  respect  of  a  subsequent  thickening,  but  more 
frequently  in  respect  to  shape;  both  of  which  diminish  the  internal  cavity, 
and  consequently  lessen  the  volume  or  capacity  of  the  brain,  (m)  Insa- 
nity, or  mania,  may,  therefore,  arise  from  the  state  of  the  cranium  or  the 
diseased  state  of  the  brain,  or  of  the  nerves,  or  of  the  three  or  two  con- 
curring, ^n) 
Injuries  to  Injunea  to  the  head  and  brain  have  occupied  the  attention  of  more 
him,  authors,  than,  perhaps,  any  other  medical  subject.(o)  Several  ounces  of 
the  brain  have  been  lost  in  consequence  of  wounds  without  death,  or  loss 
of  memory  or  Intel lect(/))  There  is  a  very  marked  distinction  between 
puncturing,  cutting  or  even  burning  the  surface  of  the  brain  2JiA pressing 
It;  from  the  first  there  may  be  liltle  or  no  effect,  or  even  pain;  but  in  the 
latter  there  is  stupor,  pain,  or  convulsion.  The  reason  is,  that  in  the  first 
it  is  principally  a  local  irritation  in  a  part  which  has  little  if  any  feeling; 
while,  in  the  latter,  the  effect  of  the  pressure  spreads  extensively.  (9) 
The  flow  of  venous  blood  to  the  brain,(r)  and  concussion  of  brain,  may 
be  more  fatal  than  even  wounds. («)  Considering  the  brain  as  the  centre 
of  perception,  it  necessarily  follows  that  any  serious  injury  to  this  organ 
will  be  attended  with  a  diminution  or  loss  of  sensation  to  the  whole  system, 
although  each  of  the  organs  of  sense  and  motion  may  individually  and  in 
themselves  be  in  a  sound  state.  This  is  proved  by  our  daily  experience 
of  tbe  effects  of  external  violence  upon,  or  concussion  of  the  brain,  and  of 
various  diseased  states,  either  of  tne  nervous  matter  itself,  or  of  other 
bodies  in  its  vicinity;  such  as  tumours  of  the  skull,  thickening  of  its  mem- 
branes, or  effused  fluids  of  any  kind  pressing  upon  the  surface  of  the 
brain,  or  contained  within  its  cavities.  One  of  the  most  frequent  causes 
of  tbe  loss  of  nervous  power  is  pressure^  and  this  may  take  place  without 
any  permanent  injury  to  the  part  compressed;  for  we  frequently  observe 

(jr)  El.  Blum.  60,  examination  of  tlie  Brain  in  cases  of  Insa- 

(X)  Sec  post  nity,  see  1  Paris  &  Fonb.  327?  2  id.  20. 

(02  BeU,  367.     But  see  1  Bost.  190,         (0)  See  Copl.  Diet.  tit.  Brain;  Brodic 

potej  ante,  268,  note  (».)  <>"  Diseases  of  the  Head,  Med.  Chirurg. 

fh\  a-* ;«  ^^^^\  -«*^  AA  n.,rwi:^  ^^  Trans,  vol.  xiv.  330,  394;  and  see  as  to 

nli^  !f  ^?  ^^L^^^\r^^  T  Apoplexy,  Amer.  Cyclop.    Pmc.  Mctl. 

into  Diseases  of  tbe  Btain,  per  to^.  ,  .  o  «^|i   Af\A 

(/)  El.  Blum.  71;  EpUepsy,  a  disorder        yP{  ,j  ^'  Ti;'  ^^.  .K,r.f^r  n«  fn;.i 
^ri./     «^.      .J     V,  5     T>- \l   4-1.    T»  (71  Id.  409;  sec  post,  chapter  on  Inju- 

of  the  Brain,  id.;  Coop.  Diet  tit  Her-      -^y  i  ^    ««4  :.,*^«lli.:«„.  :«ei„«/.-o  ;«  ui- 

nU  Cerebri;  Hernia  of  the  Bndn,  In-     S^u-^^;' ^^I'^k -f  i^^^^^^^^ 
flammation  of  Bmin,  2  Gibson,  Surg.     E^tme^s  sj,eech  m 

^^;  (r)  G.  Smith,  34. 

(to)  4  Good,  137;  Copl.  Diet  tit  Cra-  (,)  id.  270;  2  Paris  8t  Fonb.  23,  121; 

mum;  2  Par.  &  Fonb.  22.  ^^^d  23,  389,  as  to  the  action  of  opium 

(n)  A  Crichton  on  Mental  Derange-  upon  the  brain;  and  as  to  the  mode  of  clis> 

ment,  vol.  i.  138;  4  Good,  S7\  as  to  the  secthig  the  brain,  3  Paris  &  Fonb.  46. 
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that  immediately  the  pressure  is  removed,  the  organ  resumes  its.ordiDarj  chap,  ix 
functioDS.(/)  SicT.  ir. 

Nbrtovb 

The  brain  consists  of  three  principal  general  divisions,  namely,  the  Ce-  ^"^t'o^ 
rebrum.  Cerebellum,  and  MeauUa  Oblongata,(u)  The  cerebrum^  or  brain    qboa™. 

properly  so  called,  is  the  uppermost  and  largest,  and  the  cerebellum,  or — '-' 

lesser  brain,  (the  central  part  of  which,  from  its  beautiful  white  arbores-  Cerebrum 
cent  appearance  and  importance,  is  sometimes  termed  arbor  vitse,)  lies  be-  ^eUtun 
low  ana  behind.  Each  of  these  are  again  divided  into  two  hemispheres,  and  their 
namely,  thefalx,  or  falciform  process,  divides  the  upper  part  of  the  brain  hemi- 
perpendicularly,  and  the  tentorium  horizontally  divides  the  upper  from  spheres, 
the  lower  part,  or  the  cerebrum  from  the  cerebellum,  and  ihejalx  cerebel' 
li,  being  a  continuation  of  the  upper  falx,  divides  one-half  or  the  cerebel- 
lum from  the  other;  so  that  there  are  four  distinct  parts  of  the  brain,  be- 
sides the  medulla  oblongata,  which  Ties  below  the  cerebellum.(f;)  The 
cerebrum  is  much  larger  than  the  cerebellum,  being  in  adults  five  or  six 
times,  or,  according  to  others,  eight  times,  and  others  even  nine  times 
larger  than  the  cerebellum,  which  weighs  only  about  a  sixth  or  seventh 
part  of  the  whole  brain.(ar)  It  has  been  asserted  that  the  proportion  of 
the  cerebrum  to  the  cerebellum  is  greater  in  man  than  in  any  other  ani- 
mal;(i/)  and  it  has  been  supposed  that  the  cerebellum  is  the  seat  of  sex- 
ual desire,  and  that  before  puberty  it  is  small,  but  that  its  proportion  in 
size  to  the  cerebrum  is  at  birth  from  l'9th  to  l-20th  part,  or  even  less; 
and  that  in  the  adult  it  is  as  l-5th,  or  at  least  as  l-7th,  and  acquires  its 
full  development  between  the  18th  and  £6th  years,  and  that  the  breadth 
and  prominence  of  the  occiput  are  proportional.(2r^  But  the  supposition 
that  the  cerebellum  is  immediately  connected  witn  the  generative  facul- 
ty, has  been  of  late  denied  by  Desmoulins  and  others.(a^  It  has,  however, 
been  observed,  that  the  cerebellum  is  larger  in  males  tnan  females.(&)  It 
is  generally  considered  that  the  cerebrum,  or  upper  part,  is  more  imme- 
diately concerned  in  the  function  of  the  mindy  and  the  cerebellum,  me- 
dulla oblongata,  and  spinal  marrow,  in  that  of  voluntary  motion.{e) 

The  proper  cerebrum  of  the  brain  occupies  the  whole  of  the  upper  part  The  falx 
of  the  head,  and  is  separated  from  the  lesser  brain  by  the  dense  though  and  tentcM 
thin  membrane  called  the  tentorium  before-mentioned,(cO  except  at  tEe  "**™' 
common  basis  of  both,  where  they  are  united.    Whilst  the  dense  mem- 
brane, called  the  falx,  passing  from  the  centre  of  the  os  fronlis  and  top 
of  the  cr&mum  perpendicularly  downwards  to  a  considerable  depth  from 
the  upper  part  of  the  skull,  that  is,  about  half  through  it,  and  extending 
froni  the  fore  to  the  back  part  of  the  head,  divides  the  cerdfrum  into  two 
hemispheres,  as  they  have  been  called,  and  performs  an  office  in  that  re« 
spect  resembling  the  mediastinum.(e)    The  cerebellum  is  likewise  di- 
vided by  a  similar  membrane,  called  the  falx  cerebelli,  in  two  hemi-* 
8pheres.(/) 

Immediately  at  the  base  of  the  skull,  and  connected  with  it,  is  the  Medulk 
medulla  oblongata,{g)  which  is  the  prolongation  of  the  substance  of  the  oblongata^ 

(/)  1  Best.  211,  212(  as  to  pressure  of  (z)  El.  Blum.  533)  see  Dung^l.  Phy.  256. 

the  brain,  see  2  Paris  &  Fonb.  22.  (a)  See  observations,  3  Bost.  30a 

(u)  4  Good,  3,  4;  see  a  veiy  clear  de-  (b)  EI.  Blum.  533. 

•cription  in  Park's  Inquiry,  6  to  9;  and  the  (c^  Pai'k's  Inq.  8. 

vertical  section  of  the  cranium  and  con-  (a)  Ante,  264. 

tents,  ante,  264;  also,  2  Horn.  Anat.  351.  (e)  Ante,  100,  264»  as  to  the  falx;  and 

(©)  1  Bost.  177,  178;  2  Bell,  377.  see  Park's  Inq.  7.    The  falx  frequently 

(x)  2  Bell,  383, 461;  Meckel's  Anat.  by  confines  disease  of  the  brain  to  one  side 

Jourdan  and  Breschet,  vol.  ii.  682;  1  or  hemisphere. 

Boat  287.  (/)  1  Bost  178;  2  Homer,  Anat.  353. 

(y)  1  Boat.  230.  (g)  1  Bost  179;  4  Good,  3. 
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CHAP.  IX.  crura  cerebri  and  cerebelli  from  the  pons  varolii. (A)  It  is  considered 
Sect.  II.  that  the  constant  superioritj  of  the  human  subject  over  tlie  rest  of  the 
^RYQVB   animal  creation,  depends  greatly  upon  the  proportionate  size  of  the  ce- 

jLWBTw^  rebellum  to  the  meduHa oblongata. (i)     The  Medulla  Spinalis  is  its con- 

Obgahs.    tinuation  through  the  vertebral  col umn.(y) 


Senaoriuro.      It  has  been  observed  that  the  general  result  of  our  experience  esta- 
(*)  blishes  that  there  is  a  common  centre  of  perccptiony  and  that  in  the  hu- 

man species  it  exists  exclusivelj  in  the  brain;  but  it  is  further  observed 
that  the  term  is  here  employed  in  its  most  extensive  sense  to  signify  all 
the  parts  of  the  nervous  system  except  the  nerves  themselves  and  the 
spinal  cord,  without  settling  whether  any  and  what  particular  part  of  the 
brain  is  the  seat  of  this  peculiar  power.  Thus  it  is  generally  considered, 
that  as  regards  the  sense  of  sights  it  is  conveyed  to  the  retina,  and  from 
thence  by  the  optic  nerve  to  the  sensorium  commune.(/)  So  the  sense  of 
hearing  consists  in  the  communication  of  the  external  part  of  the  ear 
through  the  tympanum,  the  Eustachian  tube,  and  the  auditory  nerve, 
communicating  with  the  sensorium.(m)  In  short,  the  sensorium  seems 
to  be  considered  to  be  the  part  where  all  the  perceptions  are  assembled. 
Dr.  Bostock  observes,  that  there  is  some  reason  to  suppose  that  the  me- 
dulla  oblongata  is  more  immediately  essential  to  certain  nervous  opera- 
tions than  either  the  cerebrum  or  cerebellum.(m)  But  he  states  that 
there  is  no  satisfactory  proof  of  any  hypothesis  upon  this  subject  For- 
merly an  opinion  prevailed  that  the  seat  of  the  perception  is  not  in  the 
brain  itself,  but  in  its  investing  membrane. (n)  Others  have  considered 
Pineal  that  the  Pineal  gland  (which  is  a  small  projection  in  the  centre  of  the 
gland.  brain,  and  a  small  mass  of  gray  substance  of  a  conical  shape,)  is  the  seat 
of  perception,  but  that  notion  also  is  equally  erroneous  with  the  former.(o) 
Attempts  have  been  made  to  ascertain  the  seat  of  the  sensorium,  by  en- 
deavouring to  trace  up  the  nerves  of  the  different  organs  of  sense  to  one 
^  spot  within  the  brain,  which  might  be  considered  as  their  origin,  but  this 
attempt  has  proved  unsuccessful,  though  some  nerves  have  been  traced 
up  to  the  base  of  the  brain,  or  to  some  part  immediately  connected  with 
the  medulla  oblongata,  and  it  has  been  admitted  that  no  anatomical  cen- 
tre of  this  kind  has  yet  been  discovered.  (»)  Dr.  Bostock  observes,  that 
there  are  some  circumstances  which  lead  us  to  doubt  whether  there  be 
any  centred  organ  of  this  kind;  but  that  different  portions  of  the  brain 
are  subservient  to  different  offices,  and  that  some  are  more  peculiarly 
connected  with  the  orpns  of  sense,  some  with  the  voluntary  motions, 
and  others  with  the  different  vital  functions.(^)  He,  however,  adds, 
that  still  there  are  certain  considerations  which  may  lead  us  to  suspect 
that  this  appropriation  to  a  central  organ  may  actually  exist,  thougn  as 
yet  undiscovered;(r)  and  referring  to  some  modem  experiments,  show- 
ing that  certain  parts  of  the  cerebrum,  and  cerebellum,  and  medulla  ob- 
longata and  its  appendages,  are  the  more  immediate  seat  of  perception 
anaof  the  intellectual  faculties,  and  that  other  parts  of  the  cerebellum 
are  more  concerned  in  voluntary  motion,  as  proved  by  the  experiment  of 
the  effect  of  removing  the  cereoellum,  which  immediately  destroyed  the 
voluntary  power  over  the  muscles,  though  the  animal  appeared  to  re- 
tain its  volition,  but  had  lost  the  capacity  of  exercising  it,  Dr.  Bostock 
concludes  by  saying  possibly  we  may  go  so  far  as  to  conjecture  that 

(h)  2  Bell,  467;  4  Good,  7.  (n)  Id.  214. 

(i)  1  Boat.  231.  (o)  Id.  215;  and  see  2  Horner,  Anat. 

(j)  See  the  site  of,  ante,  264,  No.  112.  381. 

(i)  Ante,  245.  (p)  1  Host.  219,  220. 

(/)  1  Dungl.  Phy.  140,  &c.  (g)  Id.  220. 

(m)  Id,  126,  &c.;  1  Host.  209,  note  (r)  Id.  221, 
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mrhile  the  perceptive  faculties  have,  their  common  centre  in  the  medulla  chap^dl 
oblongata,  or  its  appenihges,  volition  has  a  more  extended  connexion   S*ct«  U> 

with  the  brain,  is)  Nsbtoui 

^  '  Fracnov 

To  the  base  of  the  skulU  and  connected  with  the  brain  by  the  inter-    obsavi. 

vention  of  the  medulla  oblongata  jwAt  considered,  is  a  prolongation  of  the  g  ;^^^| 

brain  (or  rather  as  the  spinal  cord  \%  first  formed  in  the  foetus,  the  brain  cmd.(0 
is  a  prolongation  of  the  spinal  cord,  extending  down  a  small  canal  in 
the  back  bone,  hence  termed  the  Medulla  Spintuis,  or  vulgo  Spinal  Mar- 
vow,(u)  thotigh  correctly  it  should  be  termed  the  Spinal  Brain^  or  Spi". 
nal  Cord^x)  Indeed,  according  to  Sir  Charles  Bell  and  others,  it  is  a 
Double  Cord.{x)  Like  the  brHin  it  is  enclosed  in  membranes,  it  pos-. 
sesses  both  cineritious  and  medullary  matter,  although  their  respective 
position  is  reversed;  it  has  a  longitudinal  furrow,  dividing  it  imperfectly 
i^oto  two  halves,  analogous  to  the  hemispheres  of  tlie  brain.(y)  The  spi- 
nal cord,  as  well  as  the  brain,  possesses  a  fibrojus  texture,  although,  as  it 
would  appear,  less  distinct  than  the  brain,  and  it  differs  from  the  braiik 
in  the  effects  resulting  from  disease  or  injury,  which  are  generally  ob- 
served to  produce  paralysis  on  the  same  side  of  the  body  with  that  en 
which  the  injury  has  been  inflicted. (z)  The  spinal  cord  is  to  be  regard- 
ed as  a  common  centre,  for  the  greatest  part  of  the  nerves  that  supply 
the  muscles  of  voluntary  motion.  When  it  is  compressed  or  divided  in 
anv  part,  the  limbs  that  are  supplied  with  nerves,  which  branch  off  from 
it  below  the  injury,  are  paralyzed.  If  the  injury  take  place  near  the 
lower  extremity  of  the  spine,  the  lower  limbs  alone  become  insensible, 
and  as  none  ot  the  functions  essential  to  life  are  affected,  the  patient 
lives  with  all  his  faculties  and  powers  unimpaired,  except  that  oi  loco- 
motion. The  nearer  to  the  head  the  injury  is  situate,  so  much  more  ex- 
tensive is  the  derangement  of  the  different  functions;  and  there  have  been 
many  cases  where,  after  a  dislocation  or  fracture  of  some  of  the  cervical 
vertebrae,  all  power  has  been  lost  over  the  voluntary  muscles,  and  the. 
functions  of  tne  abdominal  and  thoracic  viscera  have  been  nearly  susn 
pended;  yet  for  the  short  time  that  life  was  capable  of  being  continued 
under  these  circumstances,  the  cerebral  function  and  the  mental  faculs 
ties  remained  in  a  sound  state. (a)  The  spine,  or  medulla  in  the  verte- 
brae, is  subject  to  peculiar  di&eases.(6) 

(«)  Id,  221,  223.  bone,  aato  which  see  ante,  61. 

(t)  See,  in  general,  Copland,  Diseases  (x)  4  Good,  7,  21;  2  Bell,  468{  2  Horn, 

of  Spine;  Coop.  Diet,  title  Vertebrae;  Anat.  339,  &c. 

and  see  Brodie  on  Diseases  of  the  Joints,  (y)  1  Bost  179;  2  Bell,  468. 

per  tot,f  and  ante,  54^  70,  as  to  Spine.  (z)  1  Bost  186. 

(u)  Park*a    Inq.  7.    It   is  certainly  (a)  1  Boat.  211. 

vcfy  diatinguiabable  from  the  marrow  of  {b)  Coop.  Diet  tit.  Vertebrx. 
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NSBTOUS 
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Ofthe 
nervef.(e) 


The  Nerves  themsdves  in  particular. 


4.  The  Phrenic,  or  Diaphragm* 
matic  Nerves. 
5.  Other  Nerves. 

2.  OfPleiciises. 

3.  Of  Ganglia. 

4.  Power  of  a  Nerve  to  reunite. 

5.  Diseases  of  Nerves. 

6.  Injuries  to  Nerves. 
^  7.  Properties  and  Action  of  tlie  Bcun, 

and  Nerves,  and  Nervous  Function. 

8.  The  Use  of  the  Nerves  and  Nervous 
Systems. 

9.  Connexion  between  the  Muscular  and 
Nervous  Systems. 

10.  Diseases  of  and  Injuries  to  Nervous 
System  in  general. 


Thenenrea 
in  genend. 


1.  Ofthe  Nerves. 

1.  Of  the  Nerves  in  general,  and 
their  importance. 

3.  Composition  and  structure  of. 
3.  The  particular  Nerves. 

1.  Cerebral  Nerves,  nine  pair 
Accessoiy  Nerve,  part 
of  eighth  pair. 

2*  Spinal  Nerves* 

1.  Cervical. 

S.  Donal. 

3.  lumbar. 

4.  Sacral. 
3.  Great  Sympathetic  Nerve. 

As  most  diseases,  whether  mental  or  affecting  the  body,  are  attributa- 
ble to  the  influence  of  the  nervous  system, (e)  the  study  of  the  nature  and 
influence  oF  the  nerves,  in  a  medical  view,  is  of  most  essential  impor- 
tance; and  as  regards  |>hysiogomy«  and  the  art  of  depicting  the  counte- 
nance and  the  passions  in  drawing  and  painting,  Professor  Camper,  and 
.Sir  Charles  Bell  in  his  elegant  Essays,  have  established  how  important 
is  the  study  of  the  nerves^QT)  and  they  even  show  how  each  nerve  is  con- 
xserned  in  the  principal  passions  of  the  human  mind  when  they  are  in 
operation,  withj)late8,  happily  delineating  the  various  states  of  the  coun- 
tenance.(/)  The  nerves  as  distinct  white  cords  or  threads,  are  perhaps 
.more  discernible  throughout  the  entire  frame  than  even  the  muscles. 
.Some  nerves  communicate  from  the  most  extreme  parts  the  feeling  of 
touch,  pain  and  other  sensations  to  the  sensorium  of  the  brain,  whilst  in 
retiKn  othtrs  communicate  from  the  sensorium  the  volition  of  the  iiiind, 
80  as  to  move  even  the  remotest  muscles  and  excite  them  to  motion  in 
ivarious  directions;  and  without  such  nerves  man  and  animals  would  be  a 
mere  automaton,  and  wholly  insensible  and  incapable  of  locomotion, 
liowever  perfect  his  muscular  power  and  the  bones  and  joints;  and  yet 
some  are  ao  delicate  as  to  be  scarcely  discernible:  thus  it  is  said  to  have 
been  establiAhed,  by  raicrnscopic  observation,  that  each  fibre  in  the  retina 
of  the  eye,  or  expanded  optic  nerve,  does  not  exceed  in  diameter  the 
thirty-two  tiiousandth  part  of  a  l)air|  and  that  the  whole  aggregate  of  the 
nerves,  if  they  were  conjoined,  would  not  make  a  cord  ofan  inch  dia- 
meter.(^) 

The  nerves  are  defined  to  be  Ions,  white,  or  whitish  cords,  threads,  or 
strings,  of  a  pulpy  nature,  and  as  being  bundles  of  fibres,  constituting 
cords,  visible  in  the  dissected  body,  as  distributed  directly  from  the 
brain  itself*  or  mediately  through  the  intervention  of  the  spinal  marrow. 


a 


[t^  See  divisions,  ante,  244. 

(a)  See  the  general  compact  descrip- 
tion. El.  Blum.  183  to  327;  Park's  Inqui- 
ly,  9;  Cyclop.  Prac.  Med.  tit  Neuraljfia? 
2  Homer,  Anat  476  to  537.  As  regard- 
ing nerves,  see  Cyclop.  Prac.  Med.  tit. 
Xyalvanism.  Sir  C.  Beira  Essays  on  the 
Anatomy  and  Physiology  of  Expression 
will  be  found  particularly  interesting  and 
instructive.  See  a  plate  of  all  the  nerves, 
1  Dung].  Phy.  56,  and  a  plate  of  nerves 
.of  expression.  Sir  C.  BelPs  Essays,  11, 
:»ndX^f  but  see  Mr.  Earle's  attempt  to  re- 


fute the  doctrine  of  Sir  C.  Bell,  A.  D. 

1834. 

(e)  Gopl.  Diet,  tit  Disease. 

If)  See  Camper's  View  of  the  Con- 
nexion between  the  Science  of  Anatomy 
and  the  Arts  of  drawing.  Painting,  and 
Statuary,  translated  from  the  Dutch  by 
Cogan,  M.  D.,  A.  D.  1794,  p.  123  to  138. 
In  page  132,  &c.,  Camper  states  which 
pair  of  nerves  is  concerned  in  each  pas- 
sion or  feeling  of  the  mind.  And  sec 
C.  Bell's  Kssays,  2d  cd-.per  tot, 

(jg)  Gregory's  Econ.  Nat  vol.  iii.  p.  38Q« 
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and  as  passing  into  all  parts  designed  to  have  sensation,  and  are  instru*  chap.  jXp 
ments  of  two  descriptions,  namely,  of  sensation  and  volUion;(h)  and  it  is   Sicr.  11^ 
supposed  by  some  that  the  same  nerve  is  subservient  to  different  pur-   Nraroos 
poses,  or  that  different  nerves  serve  the  same  purpo6e,(i)  whilst  otners  F'****®* 
contend  that  the  nerves  which  transmit  sensation  are  difl^rent  from  those    q"**  "* 
which  transmit  volition.  (&)    All  the  nerves  originate  from,  or  at  least  -^ 
are  connected  with  two  distinct  sources,  and  pass  into  different  parts  of 
the  frame,  some  from  the  base  of  the  brain  itself,  or  rather  from  the 
medtdla  oblongata,  and  pass  to  the  organs  of  the  external  senses;  and 
others  originate  from  the  spinal  cord,  and  pass  from  thence  to  the  mus* 
cular,  parts,  and  on  that  accohnt  and  in  respect  of  their  different  influr 
ence  are  arranged  under  two  classes,  namely,  those  apparently  spring* 
ing  from  the  brain,  bbt  rather  connected  witk  than  produced  from  it9(/V 
are  called  Sensorial  or  Cerebral,  and  those  springing  from  the  spinal  cord 
are  called  the  Spinal  or  Vertebral  nerves.    The  sensorial  or  cerebral 
serve  more  directly  as  the  connexion  between  the  organs  of  sense  and- 
the  faculties  of  the  mind.(i9»)    Both  these  classes  of  nerves,  hdwever, 
equally  operate  as  conductors* (n)  and  one  set  at  least  we  have  seen  are 
supposed  to  excite  the  muscles  to  motion  by  contact  and  a  species  of 
electricity. (0)    They  are  disposed  in  pairs,  and  proceed  in  correspond- 
ing directions  to  the  sides  of- the  body.    At  the  commencement  of  tho^e 
springing  from  the  brain,  and  as  exhibited  in  a  succeeding  plate»(j))  ana- 
tomists generally  reckon  nine  pattoi  the  sensorial  or  cerebral  nerves, 
and  some  ten  pair,  but  they  include  the  accessory,  which  are  a  part  of 
the  eighth  pair,  and  termed  accessory,  from  their  partaking  of  both  de- 
scriptions  of  nerves.    These  are  chiefly,  though  not  wholly,  appropriated 
to  the  four  local  organs  of  sense.  (9)     The  spinal  nerves  are'  thirty  pair 
(or,  according  to  some,  thirty 'Orke  pair,}  and  these  spring  from  the  spinal 
cord;  and  soon  after  their  commencements  ramify  and  divide  into  nu- 
merous branches,  which  are  distributed  into  and  through  most  parts  of 
the  body.(r)     The  nerves,  as  thev  pass  from  the  brain  and  spinal  mar- 
row, are  invested  and  collected  into  firm  cords  by  the  continuation  of 
the  pia  mater;  the  arachnoid,  however,  is  soon  reflected  back,  but  the  pia- 
mater  accompanies  them  through  all  their  ramifications,  and  is  supposed 
to  be  only  thrown  aside  where  they  tenninate  in  their  sentient  extremi- 
ties^s)    ^hen  the  nerves  arrive  near  to  their  ultimate  destination,  they 
generally  ramify  into  still  smaller  branches,  gradually  more  and  more 
minute,  until  they  seem  at  length  to  become  a  kind  of  pulp,  and  are  no 
longer  visible  to  the  eye.(l)    It  has  been  observed,  that  as  the  medullary 
fibres  are  observed  to  decussate^  or  cross  or  intersect  each  other  at  acute 
or  unequal  angles  in  different  parts  of  the  brain,  and  as  injuriesrof  one 
side  of  the  head  have  often  been  observed  to  produce  a  palsy  of  the  op- 
posite side  of  the  body,  it  has  been  supposed  that  all  the  nerves  originate 
■  —  —  -  I--  —  •'        ■        — ^^^.^^— 

(A)  3  Bell,  366,  367;  4  Good.  4;  Gre-  of  the  brain  turned  up,  and  the  numben, 

gory's  Econ.  Nat.  vol.  iii.  p.  279;  and  see  stating^  tlie  mipposed  origin  of  the  nine 

]  Bost  225  to  227 f  1  Dungl,  Pby.  52,  &c.  pairs  of  cerebral  nenres;  and  see  1  Dungl. 

(t)  4  Good,  5.  Pby.  48.    The  tenth  pair  of  the  heid  is 

(k)  1  Bost  224;-  post,  277,  n.  (e,)  (/  )  by  some  anatomists  coitfideied  the  fiist  of^ 

(/)  3  QregoTfa  Econ.  Nat.  279  to  291.  the  vertebral,  id. 

(m)  1  Bost  182, 222;  1  Bell,  384;  2  id.         (q)  4  Good,  7. 
366,  463,  466,  469;  1  Dungl.  Phy.  52,         (r)  1  Bost  179,  180;  2  Bell,  366;  4 

&c.;  4  Good,  10;  but  aee  id.  note  •,  in  Good,  4, 7;  2  Horn.  Anat.  343,  &c. 
which  it  is  ssud  that  the  present  doctrine         (s)  See  2  Horner,  Anat  330. 
is  that  the  nerves  are  not  a  production  of       (/)  1  Bost.  180.      See  description  of 

the  brain.  Neuralgia  and  Tic  Douloureux  by  Dr. 

(n)  2  Bell,  369.  Elliotaon,  Cyclop,  tit  Neuralgia.     But 

(o)  Ante,  87, 89.  some  modern'  anatomists  deny  the  fiulpy 

(  p)  See  the  plate  post,  278,  of  the  base  appeanmce. 
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from  the  side  of  the  brain  opposite  to  that  at  which  they  come  out.  Bvl 
this  opinion  is  far  from  bein^  established,  because  a  decussation  in 
some  parts  is  by  no  means  a  proof  that  it  obtains  universally;  and  though 
there  are  instances  of  the  injuries  of  the  head  which  have  produced  a 
palsy  of  the  opposite  side,  there  are  others  in  which  the  injury  and  palsy 
were  both  on  the  same  side,  (ti) 

The  fbrous  structure  of  the  nerves,  it  is  said,  is  more  obvious  tlian 
that  of  the  medulla  of  the  brain.    It  is  probable  they  are  composed  of  a 
series  of  twisted  fibres  and  very  «impie  cylinders,  enclosed  in  a  mem- 
branous sheath»  analogous  to  those  of  the  mu8c)es.-(a?)    They  appear,  from 
microscopical  examination,  as  a  number  of  longitudinal  iiflinaers^  con- 
nected toj^ether  by  cellular  substance,  which,  like  the  muscular  fibres, 
may  be  divided  into  portions  that  are  more  and  more  minute^  until  at 
length  we  arrive  at  the  primitive  or  ultimate  nervous  filament,  which  is 
«bout  twelve  times  greater  than  the  fleshy  fibre,  and  may  be  easily  dis- 
tinguished from  it  by  its  texture  and  size.     It  is  .of  a  waved  or  tortuous 
form,  and  is  composed  of  a  cylindrical  canal,  containing  a  viscid  pulpy 
matter,  evidently  different  from  the  substance  of  the  canal  itself.    They 
are  of  a  eonicaljorm^  the  apex  or  small  point  being  at  (he  part  where 
they  are  sent  off  from  the  brain,  and  they  gradually  increase  in  diame- 
ter as  thiey  proceed  from  their  origin  to  the  organs  for  which  they  are 
de8tined«(y)    With  respect  to  the  general  structure  of  the  nerves,  the 
sympathetic  nerve  and  thenar  vagum  differ  from  the  other  nerves  in  the 
disposition  of  their  fibres,  which,  instead  of  being  straight  and  parallel, 
are  irregularly  connected  to  each  other,  and  twisted  together.(z)    The 
tdiimate  nervous  fibre  is  smaller  than  the  fibres  composing  the  substance 
of  the  brain.    They  differ  from  each  other  in  thickness,  from  that  of  a 
ftmall  pencil,  but  more  usuaHy  of  a  hair,  to  the  finest  fibre  of  silk;  and 
these  filaments  are  each  of  them  enclosed  in  a  delicate  sheath,  called 
neurilema,  and  in  their  course  down  the  nerve  they  divide,  subdivide, 
and  unite  again  in  the  most  varied  manner,  producing  a  perfect  connex- 
ion among  tnemselves  in  every  part.     A  number  of  these  filaments  forms 
a  larger  bundle  or  foidculiuf,  which  is  always  enclosed  in  its  sheath;  and 
the  fasciculi  divide  and  unite  in  the  same  way  with  the  primitive  fila- 
ments.    Most  of  the  nerves  consist  of  several  of  these  fasciculi,  thoudi 
aome  contain  only  one.    The  different  filaments,  as  well  as  the  fasciculi, 
are  tied  together  by  the  substance  which  forms  their  sheaths,  and  the 
same  body  seems  to  compose  the  general  covering  of  the  whole  nerve, 
presenting  altogether  a  structure  which  is  considerably  analogous  to  thaft 
«f  the  muscle.^ 

Nerves  are  of^  different  forms^  sometimes  flat,  as  the  UMatie  nerve, 
Xfe  raVtnd,  as  the  nerve  of  the  eye,  or  irregular.  They  are  bound  up  in 
4rm  membranes,  and -blood  vessels  accompany  them,  or  run  in  their  cen- 
tre* Each  nerve  consists  of  many  fibrils,  and  the  cellular  texture  of  the 
))lood  ves^ls  are  interwoven  with  their  fibrils.  The  matter  of  the  nerve 
18  solul>le  in  alkali,  so  that  the  white  and  opaque  matter  of  the  nerve 
may  be  washed  away,  leaving  the  cellular  texture.  It  is  in  consistence 
something  between  fluid  aim  solid.(6)  There  are  three  distinct  mem- 
branes which  belong  to  a  nerve?  1st,  an  outer  sheath;  Sdly,  a  fine  dense 


(if)  a  Gregory's  Boon.  Nat  279,  280.  304  to  312. 

(op)  1  Boot  18{  1  Dungl.  Phy.  25.  See  (y)  1  Bost.  188. 

finther  as  to  globules;  and  see  Edwards,  (z)  Wilson's  Lecture  on  the  Skelietoo, 

«nd  also  M.  Dutrocbet  on  Blenientary  7;  1  Bost.  189. 

Stracture  of  the  Body,  as  commented  (a)  1  Bost.  189. 

«»oh  in  3  Bost  273  to  280;  and  as  to  M.  (6)  2  Bell,  366,  367.    As  to  the  cAe- 

Desmoulins  on  the  Nervous  System,  and  .  muai  composition  of  nerves^  see  Turner*^ 

Hayb  and  Hooper  on  Brain»  aee  3  Bosti  Cbemistiyy  578. 
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•trong  membrane;  and  Sdly,  a  soft,  delicate  and  vascular  memlMrane,  chaf.  xx. 
which  invests  the  proper  matter  of  the  nerve,  and  follows  it  in  its  mi-  Sttnr.  II. 
nute  subdivision,  conveying  the  blood  vessels  to  it,  and  nourishing  it,  and  Nsavomi 
in  this  respect  it  is  equivalent  to  the  pia  mater  of  the  brain.  Futotiow 

With  respect  to  the  distribution  of  the  nerves,  it  has  been  farther  re-   qI^[^ 

marked,  that  the  greater  part  of  the  nervous  matter  is  sent  to  the  organs — - 

of  sense  and  of  voluntary  motion;  that  the  visceta  are  much  more 
sparingly  supplied  with  nerves,  the  glands  have  still  fewer,  while  some 
of  the  membranous  parts  appear  to  be  entirely  without  them.(c)     Geiie^ 
ralljr  speaking,  the  nerves  which  supply  the  organs  of  sense  proceed  im* 
mediately  from  the  base  of  the  brain,  or  rather  from  the  meaulla  oblon- 
gata, while  the  muscles  receive  their  nerves  from  the  spinal  cord,  but  there 
are  some  exceptions  from  that  rule.(c)     There  is  much  niore  irregularity 
with  respect  to  the  course  of  the  nerves  that  go  to  the  viscera:  tney  ge- 
nerally take  their  immediate  origin  from  some  of  the  ganglia  and  plei- 
vses  that  form  part  of  the  visceral  system,  and  they  are  connected  with 
each  other  in  a  great  variety  of  ways,  apparently  for  the  purpose  (^  pro* 
ducing  a  direct  nervous  communication  between  all  the  viscera  as  well 
as  between  each  viscus  anil  the  other  parts  of  the  body.((/)     We  have 
been  that  the  term  nervous  system  generally  includes  the  brain,  the  spi- 
nal cord,  and  all  their  ramifications;  and  it  is  so  disposed,  that  if  the  body 
could  be  divided  into  two  lateral  halves  by  a  plane  passing  perpendicu- 
larly tlirough  its  centre,  the  nerves  of  the  two  parts  Would  be  almost,  if 
not  exactly,  similar  to  each  other,  while  at  the  same  time  they  ai^  so 
united  by  the  plexus  and  anastomoses,  or  communications  with  each  other 
<of  various  kinds,  as  to  ensure  a  complete  connexion  between  the  two 
parts,  and  an  entire  correspondence  ot  their  sensation s.((/) 

Dr.  Bostock  observes,  that  the  plausible  conjecture  of  some  physiolo- 
gists, that  the  transmission  of  the  two  powers  of  perception  and  volition 
from  the  extremities  to  the  brain,  and  irom  the  brain  to  the  extremities, 
is  effected  by  different  nerves,  or  at  least  by  different  nervous  filaments, 
lias  of  late  been  confirmed  ;(e)  and  again,  that  each  nerve  serves  different 
iunctions  in  the  animal  economy.(/) 

It  has  been  considered  that  the  nerves  and  spinal  cord  possess  all  the 
properties  of  the  brain,  but  in  a  less  powerful  decree  than  the  aggregate 
df  that  orgcln,  and  that  they  are  capable  for  a  limited  time  of  performing 
all  its  functions,  and  moreover  that  they  also  possess  a  power  indepen- 
dent of  the  brain. (£f) 

In  all  parts  of  the  body  it  is  found  that  the  sensibility  of  the  nerves 
tesides  principally  if  not  entirely  in  their  extremities,  where  they  are 
divided  into  extremely  minute  filaments,  or  spread  out  into  thin  expan- 
8ions.(A) 

It  would  be  beyond  the  scope  of  this  summary  to  enter  into  a  detailed  The  parti- 
description  of  all  the  nerves,  arid  it  must  suffice  to  name  the  principal,  cular 
•and  refer  to  the  works  where  they  are  fully  considered.     An  accurate  n«vci. 
knowledge  of  the  nerves  in  general  is,  however,  of  essential  importance 
to  every  sui^eon  in  many  of  his  operations,  for  otherwise  he  might  either 
tie  up,  wound,  divide,  injure,  or  destroy  an  important  nerve,  and  occa- 
sion total  deprivation  of  sensation,  or  serious,  if  not  permanent,  injury .(t) 

(e)  1  Bdfit.  179;  Bailer's  £1.  Phys.  z.         (/)  Id.  225,  and  see  id.  p.  227,  note  6; 
6,  9)  Soemmering',  Corp.  Hum.  Fab.  torn,    and  ante,  275,  n.  (t,)  (A.) 


ii.  p.  131;  2  Horn.  Anat,  329,  330.  (g)  1  Host.  236. 

(d)  1  Boat.  182, 183.  (A)  1  Host    ^ 

,   (e)  Id.  224^  3  id.  72,  note;  Bell,  Phil.    Phy.  66,  &c. 


1  Boat.  182, 183.  (A)  1  Bost.  67i  4  Good,  265$  1  Dungl. 

d.  224^  3  id.  72,  note;  Bell,  Phil.    Phy.  66,  &c. 

for  A.  D.  1826,  p.  163.  (i)  3  Gregory,  291. 


378  KEBVOPS  rUNCTION,  Sk^ 

<SAF.  iz.  The  inclnding  a  large  nerve  in  a  lintnre  intended  to  be  applied  only  to 
Sbct.  II.   an  artery,  may  occasion  tt;tanas.(iy    And  if  in  bleeding  in  the  bend  of 
'^'•"    the  right  arm  from  the  median  basilic  vein,  as  explained  in  the  second 
Am  m'  P"*^  "  soi^on  should  materially  prick  the  mtditm  nerve,  which  pas^s 
OuAii.    °i>"n  the  arm  near  that  *ein,  the  consequence  might  be  the  total  ei- 
^—~~-  tiDclion  of  aensation  and  power  of  motion  of  the  three  centre  fingers.  (/) 
So,  if  unscientificatly  a  ligature  sitoulil,  in  an  operation  to  prevent  he- 
morrhage, or  otherwise,  include  or  divide  tlie  trunk  of  a  nerve,  the  due 
performance  of  the  nervous  function  in  the  part  would  at  least  be  sus* 
pended:  and  the  division  of  some  nerves  even  near  the  extremities  may 
occasion  tetanus  or  lock-jaw.(m) 

Anatomists  always  describe  the  nerves  as  some  proceeding  from  the 
encephalon,  and  the  others  from  the  spinal  marrow.(n)  The  former  ce- 
rebral or  leruorial  nervtt  are  enumerated  as  below .(o)  With  respect  to 
arranEement,  anatomists  mention  them  in  the  order  in  which  they  pre- 
sent uiemselves  (o  view  when  the  brain  is  lifted  from  the  cranium,  and 
turned  up,  as  in  the  following  plate: — 

Firat,  Names  of  the  Parti  of  the 
Brmn,  fye.  at  Bate. 

A.  Anterior  Lobe*  of  Cerebrum. 

B.  hiiddle  Lobes. 

C.  Posterior  Lobe*. 

D.  Cerebetliini. 

E.  TheTul>er  AnnuUtcorPocuTi- 

F.  The  Medulla  Oblongita. 

G.  Crura  Cerebri. 
H,  Crura  Cere  belli. 
I.  Fiasura  Silvii. 

K.  Corpora  Alblontii. 

L.  lofundibulum    for   the   PituituT' 

GUnd. 
M.  Corpois  I^mmidalb. 
N.  Corpora  OlivuiB. 
O.  Three  Roots  of  Olfactory  Nerves. 

Secondly,  Origins  of  the  Cerebral  Nerves. 

1.  1.  Fint  pair. — Olfictor;  Nervu.  7. 7.  Seventh  Pair— Portio    Hol^  and 

J.  J.  8««,d  Ito._t,pfic  ».„„.  ■■  m°  "jSto,  !.«,=  ^  F» 

3. 3.  TTurd  Pur.— Nerviis  Motores  Oc-  ci«l    Nerve,    to    the    Mus. 

culonim,  to  the  Muscles  moving  cles  of  the  Face,  the  A|^nt 

the  Eyes.  of  Motion. 

**.  FooKhP.ir._P.*etico.toa  Mus-  «' «'  ^jfll/rthl^KT^ 

cle tnovrng  the  Eye.  ,„ j  pK^„^                           "^ 

5. 5.  Fifth     Pau-.— Tngemlni,     lead'uig  The    Par    Vagum,    to    the 

to  ptrU  about  the  Eyes,  Upper  Lungs,  and  tenninitlng  in- 

Jaw,    Pace,    Lower     Jaw,   and  the  Stomach. 

Ton^e.  The  Spinal  Accessory  nerre. 

6.6.  Sixth   Pair.— Abducentes,   passmg  9.9.  Ninth  Pair.— Lingiui  Nerve,  tothe 

to  a  Muscle  of  the  Eye.  Muscles  moving  die  Tongue. 

(&)  Coop.  Diet  tit.  Tetuiusi  4  Good,  (m)  4  Good,  254;  Coop.  Diet,  tit,  Te- 
354,256)Dewees,Prac.  Phys.393.  tanus.     Dewees,  Prac.  Phys.  294^  note. 

(n)  1  Dungl.  Phy.  53. 

(Q  See  the  case,  post,  part  ii.  and  I  (»)  3  Bell,  470  to  MS;  and  see  4  Good, 
Doracy,  Sui^.  105.  19,  Etc.;  3  Homer,  AnaL  475  to  500. 
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Those  whicb  come  from  the  anterior  part  of  the  cerebellum  are  therefore  chap.  ix. 
placed  before  those  which  arise  lower  down  from  the  cerebellum  and  me-    Sbct.  n. 
dulla  obloDgata.(/})     From  the  olfactory  nerve  to  that  which  passes  out   ^»*^^^ 
betwixt  the  cranium  and  first  vertebrae  there  are  nine  pair  of  nerves,  F^*'?"®' 
namely: 

Ist  pair.  Olfactory  nerves,  to  organ  of  smelling.  , 

2d  pair.  Optic  nerves,  to  organ  of  sight. 

Sd  pair.  Motores  occulorum,  to  the  muscles  moving  the  eyes* 

4th  pair.  The  trochlearis  or  pathetic  nerve,  to  a  muscle  moving  the 
eye. 

5th  pair.  The  trigemini,  leading  to  the  eye,  upper  jaw,  face,  lower 
jaw,  and  tongue. 

6th  pair.  The  abduc tores,  passing  to  a  muscle  of  the  eye. 

7th  pair.  The  auditory  nerve  and  facial  nerve,  to  the  muscles  of  the 
face,  the  agent  of  motion. 

8th  pair.  Glosso  pharyngeus,  leading  to  the  fauces,  tongue,  and  pha- 
rynx. 

The  par  vagum,  to  the  lungs,  and  terminating  in  the  stomachy  and 

The  spinal  accessory  nerve  passing  amon«;st  the  muscles  of  the  shoul- 
der, and  connecting  the  par  vagum  and  spine  and  shoulder, 

9th  pair.  Lingual  nerve,  to  the  muscles  moving  the  tongue. 

10th  pair.  Sub-occipital  nerve,  but  which  is  perhaps  more  properly 
the  first  spinal  or  first  cervical  nerve, (9)  and  sometimes  called  the  ac- 
cessory  nerves. 

The  Spinal  nerves  are  those  which  proceed  from  the  spinal  cord,  and 
are  the  cervical,  dorsal,  lumbar,  and  sacral,  and  are  thirty  pair,  one  issuing 
between  each  joining  formed  by  the  pieces  of  vertebrae  that  compose  the 
back  bone.  Those  proceeding  from  the  upper  part,  from  their  situation 
termed  cervical^  are  seven^  pair,  and  supply  the  upper  extremities;  and 
from  filaments  given  off  by  the  third,  fourth,  and  fifth  pairs,  is  formed 
what  is  called  the  phrenic  or  diaphragmatic  nerve,  subservient  to  the 
function  of  respiration.  The  nerves  of  the  back,  called  dorsal,  are 
twelve,  going  chiefly  to  the  trunk  of  the  body,  and  administer  to  the 
muscles  that  gave  it  motion.  The  lumbar  nerves  consist  of  five  pair,  and 
the  ^acro/ also  of  five  pair;  and  these,  with  their  numerous  ramifications, 
proceed  chiefly  to  the  lower  extremities,  and  are  subservient  to  the  func- 
tion of  motion. (r) 

Then  is  to  be  considered  the  great  Sympathetic  or  Visceral  nerve,  with 
its  various  ramifications.  This  nerve  appears  in  the  upper  part  of  the 
neck,  in  the  form  of  an  oblong  body,  about  an  inch  long,  called  the 
superior  cervical  ganglion,  and  it  communicates  with  various  smaller 
ganglia  aboUt  the  base  of  the  skull.  It  is  defined  to  be  a  tract  of  me- 
•(lullary  matter  passing  through  and  connecting  the  head  and  neck,  and 
the  viscera  of  the  thorax,  abdomen,  and  pelvis  into  one  whole.    Those 


The  spinal 
nerves,  viz. 
cervical, 
dorsal, 
lumbar, 
and  sacral. 


Great  jy  01- 
pathetic  or 
viBceral 
nerve.  (*) 


{p)  See  plate,  and  3  Gregory's  Econ. 
Nat.  283;  2  Bell,  470,  488.  See  a  plate 
'of  the  nerves  occasioning  the  various  ea^ 
pretnona  in  theface^  C.  Bell's  Essays,  11, 
12. 

(9)  2  BeU,  512$  2  Horn.  Anat.  514. 

(r)  2  Bell,  512  to  519;  Park's  Inq.  9 
to  12;  2  Homer,  Anat.  343;  3  Gregory's 
Econ.  Nat.  288,  292  to  301.  In  the  last 
work  there  is  an  enumeration  of  each 
nerve^  with  a  plate  of.  the  whole,  but  it 
is,  perhaps,  too  minute  to  be  of  practical 
.-service.    .The  lepresentatien  of  the  me* 


dian  nerve  in  the  plate  in  the  second  part, 
connected  with  an  action  for  the  supposed 
cutting  of  such  nerve  in  unskilful  bleed- 
ing, will  sufficiently  illustrate;  and  see  the 
plate  of  nerves  in  C.  Bell's  Essays,  &c. 
11  and  12;  and  1  Dungl.  Phy.  55,  56. 

(9)  See,  in  general,  2  Horn.  Anat  501 
to  513;  C.  Bell's  Essays,  3  and  4.  The 
iympathetic  nenre  is  also  by  some  termed 
intereostalf  see  1  Bost.  180,  n.;  3  Gregory, 
277;  but  the  latter  term  is  not  now  gene- 
rally used  by  practical  anatomists;  and  see 
281  as  to  intercostal  nerves  proper]^  so 
termed- 
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caAP.  DL  Tiscera  to  which  it  is  distribated  are  entirely  independent  of  the  will,  nd 

SicT.  n.   have  fanctions  to  perform  too  essential  to  life  to  be  left  under  the  in- 

VnrooB  flaence  of  volition.    The  sympathetic  nerve  is  thus,  as  it  were,  a  system 

▲vo  m    ^**^*"  itself,  having  operatiotis  to  perform,  of  which  the  mind  is  never 

OMAn.    conscious,  while  the  extent  of  its  connexions  occasions  during  disease. 

^  sympathetic  affections  not  easily  traced .(/)     With  respect  to  this  sympa- 

thettc  nerve.  Dr.  Bostuck  observes,  that  besides  the  two  classes  of  nerves, 
the  cerebral  and  spinal,  there  is  one  nerve,  or  rather  a  set  of  nerves, 
that  appear  to  hold  an  intermediate  relation  between  the  two,  or  to  have  a 
direct  connexion  with  both  the  brain  and  spinal  cord;  this  is  the  sympa- 
thetic nerve,  by  him  termed  intercostal.  Some  nervous  twigs,  that  de- 
scend from  the  brain,  unite  with  the  branches  that  are  sent  olf  from  the. 
spinal  cord  J  these  form  a  series  of  ganglia  on  each  side  of  the  spine, 
from  which  numerous  nerves  pr6ceed  that  are  distributed  over  all  the 
thoracic  and  abdominal  viscera.  From  the  way  in  which  the  intercostal 
nerve  is  composed  it  would  seem  adapted  to  confine  the  influence  of  all 
the  parts  of  the  nervous  system,  and  to  afford  a  supply  of  this  influence 
to  each  individual  organ,  which  in  this  way  have  a  direct  communica- 
tion; and  it  is  from  this  circumstance  that  its  popular  name  of  sympa- 
thetic is  derived.(u)  We  luive  seen  that  the  structure  of  this  nerve  and 
the  par  vagum  differs  from  the  nerves  in  the  disposition  of  the  fibres, 
whiclv,  instead  of  being  straight  and  parallel,  are  irregularly  connected 
to  each  other,  and  twisted  together.(2;) 
The  phve-  The  phrenic  or  diaphragmatic  nerve  is  a  branch  from  the  third  and 
SIC  or  diMr  fourth  cervical  pair  of  nerves,  descending  in  the  neck  along  the  fore  part 
pbngma-  ^f  '^j^^  scalenus  anticus  muscle,  and  entering  the  thorax  between  the 
*■  subclavian  artery  and  vein,  passing  over  the  root  of  the  lungs  adhering 
to  the  pericardium  and  to  the  diaphragm,  upon  which  muscle  its  branches 
are  distributed  .(^y) 

The  nerves  whose  influence  is  principally  connected  with  the  function 
of  respiration  are  the  phrenic  and  par  vagum,{z)  If  the  spinal  cord  be 
divided  above  the  origin  of  the  phrenic  nerves,  respiration  suddenly 
ceases,  but  the  action  of  the  heart  remains  without  any  imme«liate  change. 
If  the  same  nerves  be  cut  through  in  a  living  animal,  the  diaphragm  be- 
comes paralytic,  and  respiration  is  only  imperfectly  carried  on  by  means 
of  the  muscles  which  raise  and  depress  the  ribs;  but  when  the  nervi  vagi 
are  divided  in  the  middle  of  the  neck,  the  breathing  is  instantly  impeded, 
and  death  soon  follows,  (a) 
JixShry  Next  are  to  be  examined  the  axillary  or  brachial  plexus,  which  are  the 

Mid  odier  ntirves  proceeding  from  the  spine,  and  accompanying  the  blood  vessels 
i^^es.  to  the  muscles,  glands,  and  integuments,  in  the  thorax,  arms,  hands,  and 
fingers.  This  plexus  is  formed  of  five  of  the  spinal  nerves,  namely,  the 
fiftn,  sixth,  seventh,  and  eighth  cervical  nerves,  and  first  dorsal,  count- 
ing the  sub-occipital  as  the  nrst  cervical  nerve.  The  plexus  extends  from 
above  the  clavicle  to  the  edge  of  the  tendon  of  the  latissimus  dorsi.(5) 
From  this  axillary  plexus  proceed  no  less  than  nine  different  nerves,  (c) 

(0  3  Bell,  485,  499,  519  to  530;   1  see  1  Host.  305,  where  blushing  is  attri- 

DuDgl.'Ph}(.  Sl^.  to  59;  1  Bost  180,  n.  buted  to  the  distribution  of  the  nenres  of 

(u)  t  BoBt  180,  n.;  4  Good;  257.  the  heart. 

(a?)  IBost  189.    The  act  of  WtwAtfj^  (y)  o  ^^^^  530  to  533;    2    Homer, 

It  attributed  to  the  distribution  of  the  Xnat.  518. 

^ympathetift  nerve,  and  which  has  been  ,  v  An*A.  102 

considered  as  x  provision  for  that  power  ^^^            ,  «*  -. 

"  by  the  imagination,  op  raUier  («)  ^  Good,  352;  Jackson,  Pnn.  Med. 


that  uncontrolkble  connexion  which  ex-    ^^^  ^^^* 

Mts  between  tbe  feelings  and  the  action        (6)  2  Bell,  533;  2  Homer,  Aoat.  519. 

of  the  veiielB  in  blushing,  and  in  the  ex-    to  526. 


nreaaion  of  the  passions,  2  Bell,  521;  hut        (e)  2  B^l|,  534;  2  Homer,  Anat.  530. 
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'The  branches  given  off  from  the  spine  opposite  the  thorax,  fopm  the  chap,  ix- 
intercostal  nerves,  of  which  there  are  eleven  or  twelve,  which  run  be-    8bct.  u, 
tween  each  rib  to  the  intercostal  muscles.  Niaroro 

The  other  principal  nerves  are  those  of  the  thigh,  leg,  and 'foot, -and    ^^^nT 
about  the  pelvis,  the  pudic  nerve,  and  those  of  the  lower  extremity,  as    OneiLiri.! 

the  anterior  crural  nervej  the  obturator  nerve;  the  ischiatic,  the  tiboal,  "-^ 

the  plantar^  fibular,  and  the  ^netatarsal  nerves.  It  has  been  observed^ 
that  the  nerves  of  the  lower  extremity  have  the  same  connexion  with  th^ 
visceral  nerves  in  the  system  of  the  sympathetic  that  the  nerves  of  the 
arm  have,  and  which  is  proved  by  various  sympathies;  namely,  the  in- 
fluence of  cold  feet  on  the  bowels,  the  effect  of  cold  water  dashed  on  the 
legs  to  promote  the  action  of  a  purgative,  the  spasms  of  the  legs  in  cho- 
lera, and  pains  in  the  knees  preceding  a  fit«of  the  bile.((i) 

The  nerves,  in  the  course  of  their  passage,  frequently  anastomose,  or  Of  plex- 
in  other  words  communicate  with  each  other,  and  these  conimunicatioiis  uses, 
are  sometimes  so  numerous  and  intricate  as  to  form  a  complete  net-work, 
to  which  the  name  of  plexus  has  been  applied.  These  are  chiefly  found 
at  the  branchings  off  of  the  nerves  of  the  upper  and  lower  extremitiec^. 
From  these  plexuses  new  nerves  originate,  which  seem  to  be  indepen- 
dent of  those  which  produced  them.(6) 

Ganglia  are  small  oblong  reddish  knots  or  masses  of  nervous  matter.  Of  guiglbJ 
larger  than  the  nerves  whicn  form  them;  and  also  of  a  firmer  consistence,  (/) 
and  are  situated  along  the  course  of  tlie  nerves,  generally  where  two  or 
three  of  them  form  an  angle,  and  especially  in  the  different  parts  of  the 
thorax  and  abdomen:  they  are  composed  of  a  mixture  of  two  substances, 
which  appear  analogous  to  the  cineritious  (from  the  Latin  Cinis^  wood- 
ash  coloured,)  and  the  medullary  matter  of  the  brain:  they  are  of  a  red- 
der colour,  and  are  more  copiously  supplied  with  arteries  than  other 
nerves.  Anatomists  are  generally  agreed  that  the  nerves  which  proceed 
from  a  ganglion,  are  larger  than  tnose  which  enter  into  it,  -as  if  m  their 
passage  through  it  they  had  received  an  additional  quantity  of  matter, 
and  hence  some  physiolo^sts  have  supposed  ganglia  to  be  small  brains, 
whence  the  nerves  acquire  new  power  and  energy:  their  texture,  how- 
ever, is  fundamentally  the  same  as  the  Berves.(g)  Mr.  Bell's  second  di- 
vision of  nerves,  the  xrregiUar,  are  considered  as  not  capable  of  commu- 
nicating'either  perception  or  volition,  but  merely  serve  to  transmit  the 
nervous  influence  from  one  part  to  another;  it  includes  what  he  names 
the  respiratory  nerves  and  sympathetic  system,  ^nd  is  connected  in  an 
indirect  manner  only  with  die  brain,  while  it  is  principally  to  these 
nerves  that  the  ganglia  are  attached.  Dr.  Bostock  suggests,  that  it  ie 
probable  that  besides  their  ordinary  office,  these  nerves,  on  certain  occa- 
sions, are  capable  of  conveying  perceptions,  and  that  the  ganglia  are  the 
parts  to  which  the  perceptions  are  referred,  for  example,  the  perceptions 
of  internal  diseases.(A)  It  has  been  observed  by  Dr.  M.  Good,  that  it  is 
remarkable  that  the  nenres  of  touch  have  ganglions  near  their -origin. (t) 

With  respect  to  the  appropriate  office  of  the  ganglia,  Dr.  Bostock  ob- 
serves, that  from  the  mode  in  which  they  are  composed,  it  would  appear 
a  natural  conclusion  that  one  office  whicli  they  perform  is  to  produce  a 
more  complete  connexion  and  sympathy  between  the  sensation  of  dif- 
1  ' 

(d)  2  Bell,  540  to  552;  S  Homer,  Anat.  534;  4  Good,  4|  2  Homer,  Anat.  331. 
526  to  537.  As  to  the  difference  between  these  gui- 

(e)  1  Bost.  180;  2  BeU,  469  to  552;  4  glia  and  other  nerves,  Copl.  Diet. 
Good,  4;  2  Homer,  Anat  331.  (x)  1  Bost.  182;  2  Bell,  373;  4  Good,  4. 

(/)  See,  in  general.  Park's  Inquiiy,        (A)  1  Bost.  227,  n. ;  250,  li. 
'kc.  38  to  42;  2  BeU,  373,  469  to  552,         (t)  4  Good,'  206.' 
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cm  A  P.  IX.  ferent  parts.    Some  have  supposed  them  to  be  small  brains  or  indepen- 

SacT.  n.  dent  sources  of  nervous  power,  and  central  spots  to  which  perceptions 

NxBYoiTs  j^rg  referred;  and  others  nave  conjectured  that  their  office  is  to  recruit 

^[J[J^^*  the  nerves  that  pass  through  them,  or  to  add  to  their  substance,  in  the 

Omaks.    8*"*^  manner  that  the  cortical  part  of  the  brain  has  been  conceived  to 

' — —  generate  the  medulla:  but  Dr.  Bostock  concludes,  that  upon  the  whole 

we  must  acknowledge  that  the  specific  office  of  the  ganglia  has  not  been 

discovered,  (Ar) 

Pover  of  The  nerves,  like  the  other  parts  of  the  frame,  are  capable  not  only  of 
neires  to  being  repaired,  but  even  reproduced  after  an  injury,  and  after  a  nerve 
reunite.  hag  been  completely  divided,  and  itsi  functions  totally  suspended,  it  may 
gradually  resume  its  power,  and,  like  a  severed  muscle  or  tendon,  the 
ends  may  become  asain  connected  by  the  formation  of  a  new  substance. 
It  has  been  observed,  that  we  should  not  have  previously  suspected  that 
a  part  possessed  of  such  delicate  functions  could  have  been  so  easily  re- 
stored, or  that  the  newly  formed  portion,  wlUch  is  obviously  different 
from  other  parts  of  the  nerve,  would  have  proved  adequate  to  perform 
the  office  oi  the  organ  in  its  original  Btate.(l) 


in     The  diseases  or  disorders  of  the  nerves  are  termed  neuralgies  or  neu- 
the  nerves.  ralgia(m)  (from  the  Greek  vf  9p«»,  a  nerve,  and  «A7««,  or  Latin  dolor, 
pain.)  hn)    The  diseases  affecting  the  nervous  functions  in  general  are 
classed  by  Dr.  Good  under  the  term  neurottea.{n)    Of  these,  the  tic 
douloureux,  perhaps,  is  the  most  acute;(/9^  but  there  are  an  infinite  va- 
riety of  disorders  affecting  the  nerves,  wnich  will  hereafter  be  enume- 
rated and  considered.    The  sensation  of  pain  is  essentially  connected 
with  the  operation  of  the  nervous  system.((jr)    Abemethy,  in  tiis  lectures, 
expressed  nis  conviction  that  in  tetanus  and  all  nervous  affections,  it  is 
a  most  material  point  to  operate  on  the  brain  through  the  medium  of  the 
digestive  organs,  and  that  the  production  of  secretions  from  the  alimen- 
tary canal  has  a  more  beneficisd  effect  than  any  other  means.(r^ 
injuries  to      Blmdness  may  be  occasioned  by  the  pricking  of  the  frontal  nerve  of 
the  nerves,  the  ophthalmic  branch  of  the  fifth  pair5(/)  and  if  the  infra  orbital  nerve 
and  reme-  be  wounded,  serious  consequences  may  ensue.(u)     In  the  case  of  tu- 
**••(•)      mours  in  the  neck,  there  may  be  a  loss  of  voice,  and  when,  if  the  recur- 
rent nerves  be  cut»the  voice,  it  is  said,  has  been  restored.(ar)    When  the 
ninth  pair  of  cerebral  nerves  is  injured,  the  motion  of  the  tongue  may  be 
lost,  but  the  sense  of  taste  may  remain  unimpaired  .(i/)    With  respect  to 
the  anterior  crural  nerve,  the  two  nerves  which  are  closely  connected 
vrith  the  femoral  artery  in  the  middle  of  the  thigh,  have  not  unfrequent- 
ly  been  taken  up  with  the  extremity  of  the  artery  in  amputation,  which 
has  occasioned  twitching  in  the  stump,  and  much  distress.^z)  In  bleeding 
in  the  ankle  the  nerve  has  been  pricked,  occasioning  great  pain,  &c.(a) 

* 

(A)  1  Best  231, 332»  Park's  Inqtury,  2  Bell,  495;  and  see  Cyclop.  Pnc  Med. 

I(C  38  to  42.  tit  Neuralgia. 

(/)  Dr.  liaigbton'8  experiments;  see  i9)  J»ckson,  Prin.  Med.  175. 

Phil  Trans,  for  A.  D.  1795,  p.  190^  1  (O  Coop.  Diet.  tit.  Tetanus;  4  Good, 

Boat  190,  n.v  Dr.  PhiUp,  vol  u  p.  254;  ^^^-^  but  see  Cyclop.  Prac.  Med.  tit  Neu- 

voL  ii.  p.  409.  ralgia;  Dewees,  Prac.  Phys.  287. 

(m)  Coop.  Diet  tit  Tic  Douloureux,  Tetai^""'  ^  ^^'  ^'^'  ^'^  ^ 

and  4  Good,  212,223.  (0%  BeU,  489;  2  Gibson,  Suw.  198. 

(n)  4  Good.    See  also.  Cyclop.  Prac  ?^\  i^  495, 

Med.  tit  Pandysis;  Dewees,  Prac.  Phys.  (^.S  ij.  505,  507. 

258,  268,  (yj  Id.  511,  where  see  other  instance* 

(p)  Coop.  Diet  tit  He  Douloureox,  of  the  consequences  of  injuries. 

S  Bell,  494v  495;  4  Good,  212  to  223;  (z)  2  BeU,  544. 

as  to  the  dii^ng  the  infra  orbital  nerve,  (a)  Id. 
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4Uid  the  nerve  piSBiiig  over  the  tibia  is  subject  to  be  bruised,  and  from  cqap.  ix. 
thence  tetanus  has  ensued.(&)    Wounds  of  the  eighth  pair  of  nerves  are   ^■<^*  ^ 
senerallj  considered  fatal,  though  some  doubts  b^in  to  be  entertained  on  |^>*^<>™ 
the  point.  Indeed,  Klein  positively  states  that  such  an  injury  is  not  fatal.    ^^^' 
However,  if  the  wound  ofone  of  these  nerves  be  not  absolutely  fatal,  there    oaeAirs. 

can  be  no  doubt  of  its  being  highly  perilous,  and  that  it  should  be  most 

cautiously  avoided  in  operation.(c) 

A  fkartiai  division  of  a  nerve  has  been  suspected  as  a  cause  of  tetanus, 
but  this  is  disputed  ;(</)  and  it  is  denied  that  the  including  a  nerve  in  /t^- 
aturet  applied  to  arteries,  will  occasion  that  disorder,  though  it  is  consi- 
dered blameable  to  include  them.((f}  Pressure  on  the  nerves  of  the  neck 
may  materially  injure  them,  though  such  pressure  may  not  produce  im- 
mediate death.^^)  It  has  been  establishea  that  the  division  of  a  nerve 
does  not  in  all  cases  nece««an7y  prevent  transmission  of  the  nervous 
power.(/) 

Of  the  two  specific  powers  that  distinguish  living  from  dead  matter,  Propertiet 
spontaneous  motion  and  sensation  or  sensibility,  the  latter  is  confined  to  and  actioii 
the  brain  and  nerves.    It  is  the  office  of  the  nervous  system  to  produce  ofUiebnia 
sensation.(/i)    The  office  of  the  nerves  is  twofold,  namely,  first,  to  ex-  ^"^^'^ 
cite  motion  in  other  parts,  especially  in  the  voluntary  muscles;  and  se-  ^oog^j^ 
condly,  to  convey  impressions  made  upon  the  organs  pf  sense  to  the  brain,  tem.(ff) 
and  tnere  to  excite  perception,  or,  by  means  of  sympathies,  to  give  occa- 
sion to  reaction.(A:)    But  it  is  admitted,  that  the  way  in  which  this  is  ac- 
complished, or  the  succession  of  changes  by  which  it  is  immediately  pre- 
cede, is  extremely  difficult  to  a8certain,(/)  and  as  yet  not  thoroughly 
established,  and  that  all  questions  respecting  the  action  of  the  nervous 
system  are  involved  in  much  obscurity,  which  in  some  measure  attaches 
to  the  nature  of  the  subject.    We  know  that  physiologically,  sensibility 
is  properly  defined  to  be  the  power  which  the  nervous  system  possesses 
of  receiving  and  transmitting  certain  impressions,  and  producing  corre- 
sponding (Ganges  in  the  sensorium,  and  we  further  know,  that  the  nerves 
are  the  media  by  which  external  impressions  are  conveyed  to  the  brain; 
but  we  are  at  a  loss  to  account  for  the  manner  in^which  the  conveyance 
is  effected.^m)    We  know  that  the  brain^  or  rather  the  phrenic  nerve,  is 
influenced  oy  it,  and  causing  the  motion  of  the  diaphragm  in  respiration 
through  the  medium  of  the  phrenic  nerve,  is  immediately  necessary  to 
life,  only  because  the  muscles  of  respiration  owe  their  action  to  its  influ- 
ence.(n)    Assuming  it  as  an  established  fact,  that  the  brain  is  the  prima- 
ry seat  of  sensibility,  we  are  to  endeavour  to  ascertain  the  mode  by  which 
this  faculty  operates, {o)    The  operation  is  of  two  kinds,  the  first  depend- 
ing upon  tne  action  o(  external  bodies  on  the  nervous  system;  the  second 
upon  the  reaction  of  the  nervous  system  itself  on  some  of  the  corporeal 
or«ms. 

Jlrst,  As  to  the  Action^ — ^The  body  is  furnished  with  certain  instal- 
ments, denominated  organs  of  sense,  consisting  essentially  of  two  parts, 
first,  a  peculiar  conformation  of  an  organized  substance,  which  is  speci- 
fically adapted  to  receive  and  modify  certain  impressions;  and  secondly, 
a  quantity  of  nervous  matter  suitably  disposed  for  the  reception  of  tne 

(6)  2  Bell,  544.  (A)  1  Boat.  193. 

(c)  Coop.  Diet,  tit  Throat.  {k)  Jackson,  Prin.  Med.  604,  8cc.;  see 

(<0  Id.  tit  Tetanug)  4  Good,  249,  and    further  and  fully,  4  Good,  7,  & 

id.  6.  (Q  1  Boat  193. 

^/^n^^"'»k7°"^'i^'      or.        ,     1  (m)  1  Boat  194;  2  Par.  &  Fonb.  90. 

ii.  [^?m:  ^^^'  "     "  ^'  ^^'  ""^ "  Us  Par.  &  Fonb.  20. 

(^)  See  diyiaion,  ante,  244.  (o)  1  Boat.  196. 
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CHAP.  IX.  impreflnons  after  thej  have  been  thus  modified.  The  nervous  matter  that 
Sect.  II.  belongs  to  the  organs  of  sense,  is  connected  by  nerves  with  the  brain,  and 
NcRvouB  these  nerves  possess  the  power  of  conveying  the  impression  along  their 
FuKcno*  ^Q|„.g^  to  this  organ,  where  they  produce  per  cations.  In  this  operation 
there  are  obviously  three  distinct  stages;  first,  the  ori^nal  impression  on 
the  sentient  nervous  extremities;  secondly,  the  transmission  of  the  sensa- 
tion.along  the  trunk  of  the  nerve;  and,  thirdly,  the  reception  of  it  by  the 
brain;  and  it  has  been  justly  observed  to  be  an  established  point  that  an 
ex-temal  impression  cannot  be  perceived  by  the  mind  without  going  through 
these  Successive  steps  of  this  process.(/))  Thus  one  of  the  most  impor- 
tant of  the  external  senses  is  the  touch;  it  is  extended  over  a  great  part 
of  the  surface  of  the  body;  but  its  most  delicate  seat  is  the  points  of  the 
fingers;  when  a  substance  presses  upon  the  finger,  some  peculiar  change 
is  induced  upon  the  expansion  of  nervous  matter,  which  is-  connected  with 
the  cutis,  a  certain  effect  is  immediately  propagated  alon^  the  nerves  that 
lead  from  the  hand  to  tiie  brain;  and  a  third  change  is  then  produced  in 
die  brain  itself.  That  these  three  successive  changes  are  all  concerned 
in  the  operation,  is  proved  by  daily  experience,  in  which  we  find  that  if 
dther  thfe  organ  itself  be  injured,  orthe  nerve  be  interrupted  in  its  course, 
6t  the  brain  be  in  any  way  deranged,  the  proper  effect  does  not  follow 
from  the  application  of  the  impre8sion.(7)  The  same  facts  and  principles 
apply  to  the  other  organs  of  the  seDses.(y) 

Secondly^  Hit  Reaction, — ^The  second  mode  in  which  the  nervous  sys- 
tem operates,  is  by  its  reaction  oik  some  of  the  organs  of  the  body,  an  ope- 
ration which,  with  respect  to  the  succession  of  events,  is  the  reverse  of 
that  which  we  have  just  considered.  Of  the  action  of  this  description  one 
of  the  most  important  to  our  existence,  and  the  most  frequently  exer- 
cised, is  the  faculty  of  vo/tm/an/mo/ton.  Here  the  affection  originates 
in  the  brain,  in  which  some  change  takes  place;  this  is  transmitted  down 
the  nerves  into  the  muscle,  where  an  effect  is  produced  on  the  muscular 
fibre,  which  causes  it  to  contract  or  elongate;  and  in  this,  as  in  the  former 
case,  all  the  three  stages  are  equally  essential.(r)  If  the  nerve  be  divided 
in  its  coursej  we  may  exert  the  volition,  and  produce  the  necessary  change 
in  the  brain,  but  no  motion  will  ensue  in  the  muscle:  and  we  can  ascer- 
tain the  point  where  the  nerve  is  divided  by  irritating  the  nerve  just  below 
the  point,  which  will  occasion  the  muscle  to  contract  in  a  decree,  and  by 
irritating  the  upper  partof  the  nerve  above  the  point  of  division,  ^  sensa- 
tion Nvillbe  proauced  in^the  braini(s) 

With  respect  to -the  two  inodes  of  action  and  reaction,  in  which  the 
power  of  sensibility  operates,  it  will  be  observed  that  they  are  exactly  the 
reverse  of  each  other,  and  this  has  led  to  a  modern  doctrine,  that  these 
two  powers  or  operations  are  not,  as  had  been  supposed,  carried  on  by 
the  same  nervous  fibres,  but  are  actually  exercisea  by  different  portions 
of  nervous  matter;(/)  but  Dr.  Good  observes,  that  doctrine  is  not  yet  set- 
fled' in  a  manner  altogether  satisfactory  .(t<)  So  also  Mr.  C.  Bell  concludes 
that  the  functions  of  the  nervous  system  are  exercised  by  different  de- 
scriptions of  nerves;  those  of  receiving  external  impressions,  and  pro- 
ducing voluntary  motion  by  certain  cerebral  and  spinal  nerves,  which  p»s» 
direcUy  from  the  brain  or  spinal  cord  to  the  organ  which  receives  the  ilI^ 
pression;  and  those  of  uniting  the  different  parts  of  the  animal  frame  into 
one  whole,  by  nerves  which  pass  from  one  organ  to  another,  including 
what  he  terms  the  superaddea  system  of  nerves.(a:) 


a 


t)  1  Best.  197. 
^q)  Id.  197. 
(r)  1  Boat   198,  199;  Jackson,  Prin. 
Med.  591,  &c 
(*)  Id.  199. 


(0  Id.  200,  n,;  J*ck?op,  Prin.  Med. 
604  to  607. 

(u)  4  Good,  19. 

{x)  1  Bost.  206,  n.-,  4  Good,  21,  22 
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Besides  these  physical  functions  of  the  nervous  system,  which  belong  ICHAP.ix; 
as  well  to  animals  as  to  man,  there  are  others  which  either  belone  to  it,  or   Sicr.  II. 
are  at  least  always  connected  Avith  it,  of  an  intellectual  or  morSid  kind,  N«rtoub^ 
which  constitute  the  science  of  metaphy8ics,(y)  and  which  will  be  pre-  '^^^^^^ 
sently  concisely  considered. 

But  in  what  manner  is  this  action  and  reaction  effected?    The  ques- 
tion, says  Dr.  Bostock,  may  be  thus  stated  in  direct  terms.    When  an 
impression  made  upon  an  organ  of  sense  is  transmitted  by  a  nerve  to  the 
brain,  or  when  the  exercise  of  volition  is  communicated  to  the  nerves,  so 
as  to  produce  the  corresponding  effect  upon  the  muscle,  what  change  does 
the  nerve  experience,  or  in  what  way  is  it  acted  upon  so  as  to  admit  of 
this  transmission ?(2')    What  is  it  that  occasions  such  rapid  and  harmoni- 
ous succession  of  movements  of  the  fingers,  so  remote  from  the  brain,  on 
the  flute  or  piano,  or  other  musical  finger  instrument',  according  to  the 
volition  and  dictate  of  the  mind;  and  what  it  is  that  so  rapidly  conveys 
from  the  toes  or  fingers  to  the  brain  the  sense  of  pain,  and  as  rapidly  con- 
veys from  the  brain  to  the  muscles  of  the  same  extremities^  the  mandates 
of  the  brain,  to  withdraw  from  the  external  object  that  occasions  the  pain? 
Three  hypotheses  have  prevailed  at  times  upon  this  subject.    Some  have 
supposed  that  the  brain  and  nerves  are  provided  with  a  certain  yftacf, 
called  the  animal  spirit,  which  serves  as  the  medium  of  communication 
between  the  different  parts  of  the  nervous  system;  secondly,  others  have 
supposed  tliat  this  transmission  is  effected  by  means  of  the  vibrations  or 
oscillations  of  the  particles  of  the  nervous  matter  itself;  while,  thirdly^ 
others  ascribe  the  action  of  the  nerves  to  the  operation  of  electricity.{a) 
We  have  seen  that  the  latter  doctrine  is  considered  as  at  least  plausible. 
(6)    Dr.  Bostock  dissents  from  the  first  and  second  of  these  farrpotheses, 
and  considers  the  last  as  at  present  insufficiently  proved. (c)    The  matter 
of  a  nerve  does  not  seem  capable  of  ahy  kind  of  contraciion.{d)    They 
arie  merely  conductors^  and  m  that  capacity  minister  to  the  brain  and  to 
the  organs  of  sense,  and  to  the  muscular  power.(c)  Dr.  Bostock  observes, 
that  the  result  of  our  observation  upon  the  nervous  system  and  its  func- 
tions, is,  that  it  has  two  distinct  powei^,  that  of  receiving  and  transmit' 
ting  impressions,  which  is  exercised  by  the  nerves  and  spinal  cord,  and 
that  of  perception  and  volition,  which  is  more  immediately  exercised  by 
the  brain*    Upon  this  principle  Blumenbach  has  arranged  the  organs  of 
these  functions  into  the  two  classes  of  sensorial  (comprehending  the  brain 
and  its  immediate  appendages,)  and  the-  nervous,  properly  so  called,  in- 
cluding the  nerves,  the  plexuses,  and  the  ganglia.     The  sensorial  oi^ns 
are  the  exclusive  seat  oi  the  powers  of  perception  and  volition  and  of  the 
intellectual  faculties,  while  the  office  or  the  nerves  i&  to  serve  as  media  of 
communication  between  the  common  centre  and  organs  of  sense  and  mo- 
tion.(/) 

The  endowment  of  sensation  and  the  power  of  putting  the  muscular  Theasctoj^ 
machine  into  action,  are  the  primary  attributes  of  the  nervous  system,  the  ner- 
which,  we  have  seen,  includes  the  brain,  nerves,  and  organs  of  sense;  the  voussys- 
nerves  convey  the  feeling  from  the  extremities  to  the  brain;  and  volition  ^*n^(^) 
ftx)m  the  brain  to  the  extrertities;(A)  they  operate  as  conductors.{i) 

« 

iy)  1  Boat.  200.  id)  2  Bel^  368. 

(z)  Id.  200;  4  Good,  18,  19.  (p)  Id.  369. 

(a)  I'Boat  201;  4  Good,  18  to  19;  and        (/)  1  Boat.  227. 

aee  El.  Blum.  226,  n.  L.    1  Dungl.  Phy.         (^)  See  cHvision,  ante,  244;  and  see, 
68  to  70.  in  genenl,  1  Bell,  384  to  393(  2  Id.  364; 

(b)  Ante,  86,  87.  2  Horner,  Anat.  332  to  335. 

(e)  1  Boat  200  to  205;  and  aee  4  Good,        (A)  2  Bell,  365, 366{  2  Horn.  Anat.  332. 
17  to  32,  notes  of  editor;  3  Bell,  2^  3.  (t)  2  Bell,  369. 


286  NERVOUS  FUNCTION,  &e. 

CHAP.  IX.  Their  uses  are  twofold;  fitzt^  to  maintain  our  connexion  with  the  exter- 

SscT.  IL   nal  world,  by  receiving  external  impressions,  and  producing  voluntaiy 

NsRTous  motion:  and,  secondly,  to  unite  the  different  parts  of  tne  animal  frame  into 

™  1-    one  whole. 

Orgaits.        With  respect  to  the^irs^  it  has  been  observed,  that  man  could  not  long 

"---  exist  if  deprived  of  connexion  with  external  objects,  which  recruit  the 

corporeal  frame  as  well  as  the  mental  faculties.(Jc)  By  the  communica- 
tion through  the  nerves,  we  receive  pleasure  and  pain,  and  all  the  mo- 
tives to  action,  whilst  by  the  will  returned  through  the  nerves,  all  volun- 
tary motions  ensue.  Thus  are  the  nerves  intemuncii  betwixt  the  exter- 
nal impressions  and  the  moving  power.(/) 

The  second,  use  is  equally  important  The  different  functions  which 
depend  upon  contractility,  such  as  respiration,  circulation,  and  digestion, 
have  all  a  necessary  connexion  with  each  other.  The  circulation  could 
not  be  carried  on  unless  the  digestion  produced  the  material  of  which  the 
blood  is  composed;  respiration  must  cease  unless  the  heart  propelled  the 
blood  througn  the  lungs;  and  digestion  can  only  be  performed  by  the 
blood  being  conveyed  to  the  minute  arteries  of  the  stonmch,  after  it  his 
I'eceived  its  proper  action  in  tlie  lungs.  But  still  the  dependence  of  these 
functions  upon  each  other,  is  of  a  mechanical  natttre.(m)  Dr.  Bostock 
observes,  tliat  without  these  uses  connectinff  nuin  with  external  objects, 
and  each  part  of  the  frame  with  the  other,  he  would  be  no  more  than  a 
species  of  automaton,  without  homogeneity,  and  destitute  of  conscious- 
ness. The  nerves,  on  the  contrary,  pervade  every  part,  and  sive  to  the 
whole  sets  of  organs  and  functions  a  necessary  vital  depenctence  npon 
each  other,  so  as  to  bestow  upon  the  animal  the  feeling  oi  individuality, 
and  to  connect  all  its  operations,  without  any  visible  change  in  its  struc- 
ture and  composition.  A  great  part  of  the  sciences  of  medicine  and  of 
pathology,  consists  in  tracins  the  operation  of  this  nervous  connexion  be- 
tween ue  different  parts  of  tiie  body,  and  observingthe  effects  which  are 
propagated  to  distant  organs  or  functions  by  the  affection  of  any  sin^e 
organ  or  function;  and  mis  connexion  is  not  of  that  kind  which  we  maj 
denominate  physical,  where  the  change  is  extended  to  remote  parts  in 
consequence  ot  an  alteration  in  the  mechanical  or  chemical  constituents 
of  the  Dody,  but  it  is  to  be  referred  to  that  sympothetic  connexion  between 
the  parts  which  can  be  accounted  for  upon  no  other  principle  but  the  ope- 
ration of  the  nervous  energy ,(n) 

Sir  G.  Bell  observes,  that  by  the  knowledge  of  the  nervous  system,  the 
Physicign  is  informed  how  the  viscera  are  united,  and  how  the  disease  of 
one  is  sometimes  like  a  disease  of  the  whole,  or  sometimes  affects  a  single 
and  remote  part.  Through  a  knowledge  of  the  nerves  he  is  enaUed  to 
discover  diseases  by  tlieir  sjmptoms;  for  example,  internal  disorders,  by 
the  outward  pains  and  motions  they  give  rise  to  through  the  connexion  of 
nerves.  In  the  same  way,  by  knowing  the  distribution  of  the  nerves,  and 
the  sympathies  they  occasion,  the  Surgeon  can  trace  the  course  of  the 
wounds  through  the  great  cavities,  by  the  pains  or  motions  they  produce 
in  tl)e  limbs  and  outward  parts.(o) 

Connexion  It  has  long  been  a  subject  of  controversy  whether  muscular  contrac- 
between  tility  is  a  faculty  which  exists  independently  of  nervous  sensibility,  as 
UMffldJSw  ^^^^^  ^^d  ^^thers  have  contended,  or  whether  the  contractility  of  the 
^^^  muscles  is  not  in  all  eases  necessarily  accompanied  by  sensation,  and 

tem.  through  the  medium  of  a  nerve,  as  the  Neurologists  contend.(/})    The 

(k)  I  Boat  205.  (n)  1  Bost.  20r,  208;  2  Bell,  357. 

fT\  1  n^ii  *5flA  (o)  2  Bell,  365. 

(0  lBen.384.  ^^j  1  BoJt  232  to  252;  4Good.250 

(m)  1  Bost  206,  207.  to  25J. 
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concluaioii  Beems  to  be,  that  whenever  volition  is  necessary  to  put  a  chap.  ix. 
muscle  in  motion,  as  in  all  voluntary  motions,  then  as  volition  is  propa-  Sscr*  11* 
gated  from  the  brain,  down  the  nerve,  to  the  muscle,  in  all  these  cases  ^_^^^^* 
the  action  of  the  nerve  is  an  essential  part  of  the  process.  But  a  great 
number  of  the  most  important  internal  motions  of  tne  body  are  performed 
in  consequence  of  the  direct  application  of  stimulants  to  the  pEurt  that  is 
to  be  moved,  as  the  food  in  the  stomach,  and  the  blood  in  the  ventricles 
of  the  heart  and  arteries;  and  in  these  cases  the  muscular  fibres  contract 
without  the  intervention  of  any  nerve.(g)  The  voluntary  muscles  are 
put  in  motion  solely  or  principally  by  the  act  of  volition  communicated  to 
the  muscle  by  the  medium  oi  the  nerve;  whereas  the  involuntary  are  put 
in  motion  by  immediate  internal  stimulants,  without  the  aid  of  nerves  of 
volition  from  the  brain.(r)  But  although  these  contract  without  nerves 
communicating  dir^tly  with  the  brain,  they  nevertheless  all  have  sym- 
pathetic  nerves. 

Dr.  Good,  when  speaking  of  vertigo  or  dizziness,  with  a  fear  of  falling, 
states  that  the  nervous  power  which  supplies  the  muscular  fibres,  is  com- 
municated, not,  strictly  speaking,  in  a  continuous  tenor,  but  in  minute 
and  successive  jets,  so  that  the  course  of  it  is  alternately  broken  and  re- 
newed by  a  series  of  fine  and  imperceptible  oscillations;  and  that  in  a 
state  of  health  and  vigour,  this  succession  of  influx  and  pause  is  perfectly 
regular  and  uniform:  but  as  soon  as  (in  the  absence  of  strength  and 
health)  the  harmonious  alteration  through  which  the  nervous  power  is 
thus  supplied,  is  interfered  with,  the  oscillations  become  manifest,  and 
the  unitorm  current  is  converted  into  a  tremulous  undulation,  and  the 
muscular  exertion  to  which  it  g^ves  rise,  instead  of  heins  seemingly  one 
and  undivided,  is  sensibly  multiplied  into  hundreds;  and  that  any  person 
may  convince  himself  of  this,  by  observing  a  strong  and  healthy  arm  ex- 
tended for  a  few  minutes  with  a  small  weight  at  the  end  of  the  fingers, 
and,  on  the  contrary,  an  arm  reduced  in  strength  by  fever,  or  any  pre- 
vious labour;  when  the  first  will  maintain  an  even  and  uniform  line,  but 
the  second  will  be  broken  into  tremors  and  undulations,  and  unless  sup- 
ported, will  drop  much  sooner  than  the  former.(«) 

With  respect  to  the  Diseases  affecting  the  nervous  system  in  general.  Diseases  or 
we  must  reserve  the  considemtion  of  the  subject  to  the  succeeding  and  inju- 

part.(u)  ries  to  the 

Independently  of  wounds  and  blows,  and  other  visible  injuries,  all  acts  n«r^o"» 
that  afiect  the  mind  and  passions  may  be  baneful  in  their  consequences  ^^^^^w/v 
upon  the  nervous  system.    Surprise,  fright,  terror,  anger,  and  indigna-  ^  '^ 

tion,  are  not  unfrequently  proauctive  of  apoplexy,  paralysis,  epilepsy, 
convulsions,  syncope,  and  almost  innumerable  otlier  maladies,  bodily  as 
well  as  mental.(a7)  So  the  working  on  fancy  may  occasion  death,  and 
yet,  however  malignant  or  diabolical,  our  law  does  not  treat  such  death 
as  felonious.(y)  Injuries  to  the  passions  and  the  mental  faculties,  which 
affect  the  nervous  system,  will  oe  presently  considered.(z)  For  some 
pains  in  the  nerves,  such  as  a  species  of  rheumatism,  termed  rheumatic 
neuralgia,  the  utility  of  acupuncture  has  been  recommended.(a) 


(9)  1  Bost  349.  ries  to  the  nerves. 

(r)  Id.  250,  note.  (x)  Copl.  Diet.  tit.  Diseases. 

1$)  4  Good,  369.  (y)  Hale,  420)  Jackson,  Prin.  Med. 

(0  See  diYisioift  of  subject,  ante,  244.  251  to  260. 

lu).  See,  in  genenl,  4  Good;  Dr.  Cook        (z)  Post;  and  see  Park's  Inquii7»  216 

on  Nervous  Disocden,   voL  1.  p.  217,  to  256. 

CopL  Diet  tit  Disease;  and  in  particular,        (a)  Amer.  Cyclop.    Prac.   Med.   tit 

id.  568y  569^  as  t6  oootequences  of -inju-  AeupunctuiC)  4  Good,  218. 
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CHAP.  IX. 
Sect.  IIL 

EXTXBITAX. 

'SXHSXBy 

&C. 


Sect.  III.^'^F  the  External  Senbes,  their  Organs  and  Part^ 


Of  the  external  Senses,  in  g^eral. 
Their  importanoe,  medicaUy,  and  legally. 
Enumeration  of  tlie  External  Senses. 
Consequences  of  the  Loss  or  Injury  to 

one  or  more  of  these. 
Consideration  of  each    external    Sense, 

medically  and  legally. 

1.  Sight. 

2.  Hearing. 


9.  Smell. 

4.  Taste. 

5.  Touch. 

6.  Motion. 

7.  Speech  and  Voice. 

Of  Instinct  and    Habit,  as    tliey  affect 

Evidence. 
Sensations. 


^  Of  the  ex- 
ternal sen- 
ses in  ge- 
neral. (2) 


•Import- 
ance of  the 
knowledge 
of  the  ex- 
ternal sen- 
ses, as  well 
/i^df^as 
metHeaiiy. 


The  External  Senses  (as  distinguished  from  the  Menial)  are  those  fa- 
culties of  the  body  which  enable  the  mind^  or  the  internal  senses,  to  have 
communication  "With  external  objects,  and  are  the  media  through  which 
we  receive  simple  sensations,  which  are  the  first  elements  of  our  UioujEsfits, 
and  the  means  of  d^Telopins  all  the  powers  of  the  understanding.  Ther 
exist,  more  or  less,  as  well  in  animals  as  in  man,  and  sometimes  even  su- 
j>eriorly  in  the  former,  though,  upon  the  agcre^te,  man,  bj  the  addi- 
tional power  of  communicating  his  ideas  with  nis  fellow  creatures,  by  the 
intervention  of  speech,  and  by  his  superior  mental  faculties,  can  in  ge- 
neral better  apply  each  external  sense.(c)  It  has  been  justly  obser\'e?d, 
that  the  agency  of  the  senses,  the  intercourse  between  the  mmd  and  ex- 
ternal matter,  and  the  influence  of  the  mental  will  over  the  body,  are 
mysterious;  and  notwithstanding  all  the  seeming  confidence  of  those  who 
have  written  upon  the  subject,  seem  still  to  be  inexplicable  phenome- 
na: (rf) 

Next  in  importance  to  the  intellectual  powers  of  the  mind,  the  know- 
ledge of  the  external  senses  claim  the  most  interested  attention;  because 
it  is  now  clearly  established,  that  the  mind  can  only  exercise  its  powers 
through  and  by  means  of  the  external  senses,  for  all  our  acquired  mental 
perceptions  are  originally  derived  from  impressions  made  on  our  external 
senses,  and  from  thence  conveyed  to  the  Sensorium,  or  at  least  to  some 
part  cf  the  brain;  and  when  we  abstract  or  generalixe  our  ideas,  we  do 
so  by  comparing  and  combining  the  knowledge  we  have  derived  from 
such  external  senses,(c)     Bereft  of  tlie  organs  of  hearing  and  speech,  it 
will  be  foutid  that  the  knowledge  and  attainments  of  individuals  would  be 
lamentably  limited ;(/)  and  if  all  the  external  senses  should  be  destroyed 
or  rendered  inactive  during  infancy,  or  before  ideas  of  external  objects 
have  been  impressed  upon  the  mind,  there  would  be  no  mental  intetli- 
gence  whatever.    It  is  needless  to  enlarge  upon  the  necessity  for  an  ac- 
curate knowledge  of  the  external  senses  to  the  practising  physician ;(g^) 
and  it  has  been  justly  observed,  that  a  knowledge  of  the  nature  of  the 
union  between  the  mmd  and  body,  is  of  the  greatest  practical  importance 
in  the  administration  of  justice,  especially  as  regards  evidence,  and  as  the 


(b)  See  division  of  the  subject,  ante, 
243.  We  have  seen  that  the  nervous 
system  or  function  embraces  tlie  external 
organa'of  sense,  ante,  244,  245;  and  see 
3  Bell,  364;  2  Par.  &  Fonb.  25  to  31;  G. 
Smith,  33,  34,  219;  4  Good,  1  to  32;  1 
Oungl.  Phy.  73  to  225. 

(e)  See,  in  general,  4  Good,  1, 9, 13  to 
17. 

(d)  See  Amer.  Cyck^.  Pnc.  Med.  tit. 


Age;  3  Bell,  2;  4  Good,  39;  3  BosL  147 
to  160. 

(e)  See  Locke  and  Berkeley,  and 
other  authorities;  3  Bost.  147  to  160; 
Stewart's  Elements,  vol,  1,  sect.  4,  p.  99; 

1  Dungl.  Phy.  247  to  281. 
(/)  Post. 

(g)  Dr.  Gregory  on  Duties  of  a  Ph|^ 
sician,  93;  and  3  Boot  145. 
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following;  observations  and  the  numerous  ca&es  relative  to  the  identity  of  chap.  ix. 
persons  and  evidence  in  general  will  establish.  (A)  Ssct.  Ill, 

EXTIHITAL 

The  external  bodily  senses,  as  distinguished  from  the  mental  or  in-       I^* 

teroal,  are  Sight,  Hearing,  Sqneli,  Taste,  and  Touch. (t)    Four  of  these ^ — - 

are  situate  in  the  head,  and  some  of  the  cerebral  nerves,  already  con-  Enumeni- 
sidered,  constitute  parts  of  the  instruments  of  those  senses.    The  fifth  **^IL^ 
sense  ~  (touchy  is  situate  nearly  every-  where  in  the  external  parts  of  the  genie*,  ra. 
frame,  thougn  by  the  habitual  use  ot  the  fingers,  the  sensation  is  in  them  sight,  heai^ 
more  acute,  delicate,  and  perfect,  than  in  other  parts  of  the  frame.  (i(:)  ing,  smell. 
To  these yive  senses  it  has  been  suggested  that  a  aixHi  might  be  added,  taste, 
namely,  the  sense  of  Motion,  for  it  is  by  a  sense  of  motion  that  we  know  touch,  mo- 
many  of  the  fjualities  of  outward  things,  as  their  distance,  shape,  resist-  ^^^"*  . 
ance,  and  weight;  ahd  sfyeech  and  voice  have  been  treated  as  a  seventh  ||^voice. 
'Sense,(/)  but  they  are  rather  modes  of  relating,  eommuniealing,  or  re- 
ceiving ideas  of  other  senses,  than  as  constituting  in  themselves  a  distinct 
sense.     It  has  been  observed,  that  the  existing  causes  of  all  external 
senses  act  by  what  may  be  regarded  as  a  species  of  touch,  for  the  rays  of 
light  strike  the  retina  of  (he  eye,  the  undulations  of  the  air,  constituting 
sounds,  communicate  their  motions  to  and  vibrate  in  the  interior  of  the 
ear,  the  sense  of  smell  is  produced  by  particles  emitted  from  the  odorous 
body,  and  carried  by  the  air  to  the  nose,  while  taste  is  immediately 
caused  by  the  contact  of  the  sapid  body  with  the  papillae  of  the  tongue.(m) 

The  office  of  the  nerves,  which  we  have  considered,  is  to  convey  the  Intemd 
impressions  of  the  extermU  senses  to  the  sensorium  of  the  brain,  where,  aemes. 
by  a  process  as  yet  not  satisfactorily  established,  representations  are  made 
to  the  mind.  We  know  little  further  than  that  by  the  operation  of  the 
mental  perceptions  and  powers,  new  thoughts  are  excited  in  the  mind.(n) 
With  respect  to  the  Internal  senses,  being  those  of  the  Mind,  they  are 
usually  enumerated  as  perception,  memory,  association,  comparison,  ima- 
gination, reason,  and  judgment,(o)  to  which  several  others  may  be  added. 
All  sensations  originate  in  the  external  senses  or  organs  receiving  the 
impressions  of  outward  bodies.  When  this  change  innuences  the  mind, 
we  call  it  Perception;  Memory  is  the  power  of  recalling  these  sensations; 
and  Imagination  is  the  power  of  suggesting  new  combined  ideas,  and 
termed  the  mother  o(  Invention.  They,  are  powers  of  the  mind,  which 
by  the  constitution  of  our  nature  are  gradually  acquired  and  increased  by 
due  exercise.  In  infancy  the  perceptions  are  simple  and  transitory; 
Memory  is  only  perfected  by  degrees,  whilst  by  the  accumulated  store  of 
ideas,  the  tmagtnu/ion  is  invigorated,  but  still  it  ie  kept  limited  to  the 
ideas  received,  not  from,  but  in  consequence  of  the  operation  of  the  ex- 
ternal senses.(p)  Strength  of  Mind  axid  Judgment  are,  however,  ac- 
quired not  so  much  by  an  accumulation  of  new  ideas,  as  by  reflection 
upon  and  comparison  of  those  ideas  which  we  have  already  attained,  (q) 


(h)  See  post,  and  1  Beck,  Med.  Jur.  person  lose  the  aerue  of  speech  by  apo- 

224  to  233.  pl^xy,  a  commission  of  lunacy  may  issue 

(i)  4  Goodp  42;  3  Dell,  1  to  235;  1  against  htm,  although,  in  other  respects, 

Dungl.  Phy.  71.  he  show  signs  of  sense;  but  if  he  be  com- 

(k)  3  Bell,  1  to  10.     By  a  change  of  petent  to  manage  his  own  affairs,  such  a 

habit,  the  sense,  as  well    as   muscular  doctrine  cannot  be  sustained.  See  Dungl. 

power,  may  be  transferred  to   another  Phy.  225,  ^c. 
part;  as  in  Uie  well^nown  instance  of  the        (m)  3  Dost.  126, 6fe. 
female,  who,  having  lost  her  arms,  has        (n)  3  Bell;  3. 
cut  out,  most  dexterously,  watch  pai>€r8,         (o)  4  Good,  42;  and  see  post 
and  made  lace  by  the  use  of  her  toes.  (p^  3  Bell,  4  to  9;  but  see  post»  as  (o 

(/)  3   Bell,  6,  sed  quaart.    In  Com.  Mina. 
^)ig.  Idiot.  (B.)  it  is  supposed  that  if  a        {q)  Wynn's  Eunomus. 
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CHAP.  IX.      It  has  been  observed,  that  individually  no  one  of  tbe  external  wpant- 

SicT.  III.  of  sense,  by  itself,  conveys  much  information  to  the  mind,(r)  and  that 

^™*"^''  the  lots  of  one  of  (he  senses  after  it  has  been  fully  exercised,  at  least  in 

*?"*    ^ci^^y  life*  will  sometimes  be  providentially,  in  a  considerable  degree, 

—  compensated  by  the  others  becoming  stronger  and  more  acute.(8)    But 

Conie-  ^iih  the  exception  that  if  a  person  be  bom  totaUy  deaf^  it  follows  that  he 
tC*lM  o***^*  ^  ^^^^  necessarily  dumb  (<»r  ratijer  his  power  of  articulation  will 
abtencec^  be  suspended  whilst  he  continues  dumb,)  because  as  he  could  never  have 
the  uae  of  l^^^d  any  sound,  he  could  not,  by  articulation,  tmt7ii/e  the  language  of 
one  or  others,  which  is  the  only^source  of  speech.(^)  Whilst,  on  the  other  hand, 
more  of  the  the  loss  of  one  or  more  of  these  senses  in  later  life,  after  a  long  exercise 
ci^emal  of  the  whole,  will  leave  the  individual  in  full  enjoyment  of  many  facul- 
ties of  the  mind,  and  especially  those  of  memory  and  imagination,  al- 
though he  may  be  incapable  of  increasine^  the  store  of  images  and  ideas. 
It  has  been  observed  that  where  one  of  the  senses  is  deficient,  and  espe- 
cially when  naturally  so,  the  rest  have  very  frequently  been  found  in 
a  more  than  ordinary  degree  of  vigour  and  acuteness,  as  tliough  the  sen- 
sorial power  were  primarily  derived  from  a  common  source,  and  the  uro- 
portion  belonging  to  the  organ  whose  outlet  has  become  destroyea  or 
un|>erfect,  were  distributed  amongst  the  other  organs.(if)  But  it  has  been 
judiciously  remarked,  that  whether  that  principle  be  true  or  not,  it  is 
more  certain  that  another  principle  is  generally  concerned,  resolvable 
into  attention^  habits  w  practice.  Thus  a  blind  man  whose  eyes  cannot 
apprize  him  of  danger,  or  convey  to  him  any  kind  of  information,  is  ha- 
bitually all  attention  with  his  ears,  just  as  the  organ  of  touch  in  a  deaf 
and  dumb  person  is,  from  necessity,  continually  exerted  and.  broujs^ht  by 
habit  to  acquire  a  more  exquisite  power  of  feeling  and  discrimination  far 
superior  to  what  is  enjoyed  by  the  generality  of  mankiod.(2:)  But  it  is 
supposed  that  perfect  quickness  otperception  and  mental  intelligesce 
can  only  be  attained  by  the  possession  of  all  the  five  senses,  because  it 
is  by  comparison  and  combination  of  all  the  several  simple  and  original 
affections  or  feelings  conveyed  to  the  sensorium,  and  by  their  being  as- 
sociated and  combined  to  infinity,  that  they  administer  to  the  memory 
and  imagination,  to  taste,  reasoning,  and  moral  perception,  and  every 
active  power  of  the  mind,  (y)  And  it  has  been  observed,  that  if  an  indi- 
vidual were  from  his  birth*  deprived  of  the  use  of  all  his  external  senses, 
possessing  no  faculty  of  seeing,  hearing,  tasting,  smelling,  or  discriroina- 

(t)  3  Bell,  10,  10$,  106,  198.  he  might  have  been  taught  to  write  by 

(«)  4  Goody  159;  3  Dost.  129,  as  to  the  an  illiterate  person,  and  therefiire,  spelt 

singular  delic^y  of  toucbt  and  still  more  incorrectly,  without  ever  hearing.     If 

of  smell  in  persons  bom  deaf,  and  conse-  Milton,  who  wrote  so  feelingly  of  bis  own 

quently  dumb.  loss  of  vision,  had  been  born  blind;  he 

(/)  1  Par.  i^  Fbnb.  371,  where  see  the  could  not  have  described  and  pictured 

detection  of  an  imposture  bj  applying  so  hixiiriantly  the  beauties  of  creation, 

this  rule.     M.  Sicard,  it  is  said,  succeeded  particularly  the  sun,  nor  described  vo- 

in  detecting^  a  most  accomplished  impos-  man.  in  tlie  peison  of  Eve.     "On  the 

tor,  who  pretisnded  tp  have  been  bom  came;  grace  was  in  every  step;  Heaven 

deaf,  and  therefore^  dumb,  by  retj^uiring  in  her  eye;  in  eveiy  gesture,  dignity  snd 

him  to  answer  a  number  of  queries  in  l<^e/' 

writing;  when  the  Abbe  spon  found  that        x\   .  ^ ,    ,««    r^    o    •*!.   a«jt  f» 

he^p^sevend  woids  in  compliance  with  J^""^  *  ^~^  ^^^^  ^   S™»*^'  ^^'  ^"^ 
their  sounds  instead  of  according  to  their 

established   orthography;   as  by  substj.        (^)  *  Good,  139,  in  note;  G.  Smith, 

tuting,  for  instance,  tlie  c  for  the  q,  which  ^7"?  and  see  an  interesting  case,  Coop. 

at  once  enabled  the  Abb^  to  declare  tliat  Sjirg.  Diet.  337,  of  a  deaf  and  dumb  prl 

it  wss  impossible  that  he  should  have  been  ^discovering  the  opening  of  a  distant  door, 

deaf  and  dumb  from  his  births  because  he  merely  by  the  tremulous  effect  upon  the 

wrote  as  we  hear^  and  not  as  in  the  case  chair  in  which  she  sat. 
of  tlie  real  deaf  and  dumb,  sed^uwre,        (y)  3  Bell,  10. 
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lion  by  tou6hv  he  wouUI  perhaps  amoiint  to  no  more  thkn  a  crowing  nasa  chap,  ix 
of  orgaiMKed  matter  as  respected  his  relative  situation  in  life,  fn  short,  a  S*ot*  m* 
mere  automaton;  though  if  hAvius  fuUy  exefcised  those  facuHies  for  a  K*™*^!' 
time,  he  should  aflnwarch  lose  tne  power,  his  intellectual  vi^r  and       J'*** 
experience  might  in  all  probability  enable  him  to  carrj  on  his  social  ■  ■      *    »• 
functions,  at  least  in  some  degree,  (z) 

If  a  person  be  horn  dtaf^  it  is  considered  that  he  must  of  necessity  be 
dumb;  but  there  is  not  necessarily,  on  account  of  deafness,  any  dtjtti  in 
the  organs  of  speech,  but  the  power  of  exercising  it  is  merely  suspended 
during  the  continuance  of  the  deafness,  by  the  circumstance  of  the  indi- 
vidual never  having  heard  sounds,  and  consec|uently  being  unable  ti> 
imitate  them;  and  speech  is  merely  the  imitation  of  certain  tones  and 
words  previously  uttered  by  others.  If  the  sense  of  hearing  were  e8t»- 
blished,  then  immediately  the  ppwer  of  speech  might  be  exercised;  yet 
the  law  has  erroneously  supposed  that  a  man  who  is  tx>rn  deaf,  dumb, 
and  blind,  must  be  in  the  same  state  with  an  idiet^  and  he  is  supposed 
incapable  of  any  understanding,  as  wanting  all  those  senses  which  fur- 
nish the  human  mind  with  ideas,  (a)  It  has,  however,  been  decided  in 
more  modem  times,  that  a  person  deaf  and  dumb  is  not  on  that  account 
incompetent,  but  if  he  have  sufBciient  understanding,  may  give  evidence 
by  signs,  with  the  assistance  of  an  interpreter;(fr)  and  the  astonishine  in- 
telligence evinced  by  persons,  who  iiave  been  under  the  care  of  the  Thi- 
ianthrophic  Deaf  and  Dumb  Asylum,  fully  proves  that  although  some  of 
the  or^ns  of  external  sense  may  be  suspended,  or  even  destroyed,  yet 
the  mind  is  still  capable  of  very  considerable  oultivation.(c)  We  shall, 
in  a  following  section,  consider  the  practical  applicatioh  of  this  subject* 

Considerations  of  this  nature  are  not  only  important  to  medical  •prac- 
titioners, but  essential  as  regards  every  department  of  medical  jirwpru^ 
dence,  especially  that  branch  termed  Medical  Police,  and  indeed  as  re- 
gards every  member  of  society,  in  all  questions  of  disabMrties  er  dis- 
qualification for  evidence.((i)  Thus  in  legislating  err  prescribing  punish- 
ment or  compensation  for  any  injury  to  one  or  more  of  the  oi^ns  of 
sense,  legislators,  judges,  barristers,  and  juries  ought  to  be  well  informed 
of  and  be  able  justly  to  appreciate  the  ultimate  consequences  to  the  suf- 
fering individual;  and  though  the  absurd  lex  talionis  does  not  prevail  in 
this  covLntrj,{d)  jet  as  the  practice  of  the  judge's  increasing;  damages  for 
wounds  and  injuries  super  visum  vulneris  is  not  in  use,(e)  it  has  become 
t>f  essential  importance  that  all  concerned  in  the  administration  of  jus- 
tice should  be  able  accurately  to  anticipate  and  estimate  the  actual  and 
probable  final  consequences  of  all  injuries  to  these  organs  of  sense.(/) 


The  several  external  senses  and  their  organs  are  usually  thus  arranged:  Tlie 
1st,  Sight;  2dly,  Hearing;  Sdly,  Smell;  4thly,  Taste;  5thly,  Touch  and  lalscwes 

■    .   ,    -        '    -       - -  ■epaniBiv 

conndned* 
(«)  G.  Smith,  137.  who  struck  Out  the  eye  of  a  one-eyed 

(a)  Co.  Lit.  42;  Fleta,  lib.  6,  c  40}  1    mam  should  lose  both  his  own. 

BU.  Com.  304;  post.  (e)  1  Ld.  Uaym.  176;  3  Salk.  115; 

(b)  Mutton's  ease,  1  Leecli's  R.  408;    Barnes,  153;  1  Wils.  5;  2  Wils.  348;  1 
post.  Rol  Abr.  572,  573  ^  Sayer  On  Damages, 

(«)  See  Ency.  Brit.  vol.  iii.  Supple-  chap,  xxviii.;  Hoare  v.  Crazier,  £.  22  6. 

ment,  tit  Deaf  and  Dumb;  and  Stew.  3.  K.  B.  Tidd's  Prac.  9th  ed.  85& 

PhiL  vol.  Lii.  401;  also,  Uoffbauef,  Med.  .  (/)  Thus,  supposing  upon  the  trial  of 

Lerale.  an  action  for  a  battery,  in  consequence 

(d)  G.  Smith,  437  to  439;  see  4  Bia.  of  which  the  eyes  or  ears  are,  at  the  time 

Com.  13,  cites  Pott's  Ant  b.  1,  c.  2^  of  the  trial,  in  an  imperfect  state^  if  the 

where,  in  speaking  of  the  lex  talionis,  it  jury  should  be  satisfied  that  the  plaintiff 

is  observed,  that  the  law  of  the  Locrians,  wiU,  probably,  never  recover  the  use  of 

which  demanded  an  eye  for  an  eye,  was  his  eyes,  should  not  the   damages  be 

judiciously  altered,  by  decreeing  that  he  greatly  enhanced.^ 
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CHAP.  IS.  FeeKng.    To  the«e,  as  we  have  teen,  inanjr  may  be  added:  6ihljf  The' 
Sbot.  m.  sense  of  fnoiionf{g)  and  Zthly,  the  sense  of  speech  and  v(rice,{h)    These 


planatorj  plates. 


Fini^  Of  The  eje  is  an  optical  instrument,  so  constructed  as  to  convej  the  im- 
nghtand  pressions  of  objects  placed  in  front  of  it  to  the  retrna,  or  expansion  of 
^oigansi  ^jj^  ^jp^^  nerve  at  the  posterior  part  and  sides  of  the  eye,  and  by  which 
e  eyes.  ^^^  ^^^  carried  to  the  sensorium.  By  a  simple  and  well  understood 
principle  of  optics,  the  rays  of  light,  reflected  from  any  object  which  they 
carry  to  the  eye,  when  the  eyelid  is  raised  or  open,  first  impinge  or  fall 
upon  the  cornea,  which  extends  in  front  of  the  iris  and  pupil,  and  are 
refracted  by  it  in  such  a  manner  as  to  diminish  the  circle  which  they 
form  in  front;  and  in  which  contracted  state  they  pass  through  the  pupil, 
which  is  merely  the  opening  of  the  iris,  and  which  is  enlarged  b^  tne  ra- 
diated, or  contracted  by  the  circular  fibres,  in  proportion  to  the  mtensity 
of  the  light  required  by  the  retina.  Having  passed  through  the  pupil, 
the  rays  of  light  are  received  on  the  crystalline  lens  or  humour,  which  Te- 
sembles  in  colour  the  brightest  glass,  and  in  shape  is  similar  to  a  double 
convex  glass  or  optician's  lens,  and  by  which  they  are  drawn  to  a  point  or 
focus,  at  a  certain  appropriate  distance  behind  it,  and  at  that  distance  is 
placed  the  retina.  In  traversing  the  eye,  some  of  the  rajrs  are  scattered 
in  various  directions,  and  thes&are  absorbed  by  the  dark  pigment  or  black 
coloured  fluid  which  is  secreted  by  the  choroid  membrane  surrounding 
the  inner  part  of  the  eye.  The  object  is  delineated  on  the  retina,  (in 
concert  and  sympathjr  with  which  the  iris  acts,)  and  its  impression  is 
transmitted  by  the  optic  nerve  to  the  brain,  which  is  thus  rendered  sen- 
sible of  the  existence  of  the  object  upon  the  retina.  In  consequence  of 
the  decussation  of  the  rays  within  the  eye,  all  objects  are  inverted  on  the 
retina.  But  as  the  retina  possesses  the  power  of  determining  direction 
as  well  as  distance,  and  as  the  mechanical  condition  of  the  function  stops 
at  the  retina,-  and  the  transmission  of  the  object  along  the  optic  nerve,  is 
a  vital  not  a  mechanical  phenomenon,  it  would  be  idle  to  argue  against 
the  opinion  now  obsolete,  tliat  habit  alone  enables  us  to  overcome  the 
visual  defect,  (t) 

The  followmg  fibres  will  assist  in  explaining,  though  they  are  not 
minutely  accurate.(J) 

(g)  3  Bell,  10.  iii.  61  to  136;  1  Dungl.  Phy.  70  to  228? 

(*)  3  Bell,  6,  quxre,  see  ante,  287,    if  ^"^"' f  l*!'  ^""^  if  V^V  ?'?!^ 
-lotLVjLv        '     »  1        »  >        >    phys^  66  to  91;  see,  further,  Newton's  Op- 

^  ^^  tics?  and  1  Diingl.  Phy.  182,  &c. 

(t)  See,  in  general,  3  Bell,  1  to  235?  4        (J)  A  diagram  on  a  large  scale,  with 

Good,  1  to  32?  id.  197  to323;  138  to  212?  expluiation,  may  be  purchased  of  Measn. 

sod  the  obflcryatioDS  of  Dr.  Bostock,  toL  Caiey  &  Hart,  &c. 


THE  EXTBBNAL  SENSBS—flieilT. 
Fio.  1. 


P-   Pile*  Bemilunuii. 

C.  Cuuncub  UdujiBitln. 

S  S  S.  Supercilium. 

T.  Under  tatfux  of  upper 

eyelid. 
(.  Uiider  wiriJKe  oT  tcnrer 

eyelid 
p.  Punctum  bchiTTiMk  in 

Ihe   tinui   of  each 

eyelid. 


NBBVOUB  FUMCTtON,  be. 
Fio.  3. 


fienend  Sight  is  one  of  the  moBt  trnportaiit  and  interestii^  sublecta  of  media! 

*J|M^  skill  aad  care,  and  as  regarda  juriflpniJence,  especially  the  tesrimoDj  of 
•""••W  witnesses  upoa  what  fliey  allege  they  have  seen,  perhaps,  reouires  more 
attention  than  any  other  or^n  of  BCnae.  As  parts  connected  with  phy- 
nognoioy,  it  muet  be  admitted  that  sot  only  the  eye  of  an  observer, 
but  still  more  those  of  the  observed,  enable  us  to  perceive  the  temper 
and  disposition,  the  passions  and  affections  of  a  fellow  creature;  inif 
whilst  his  tongue  may  most  artfully  lie  and  dissemble,  his  hypocrisy  imy 
not  anfrequently  be  discovered  in  the  countenance,  which  often  enables 
ai  to  detect  what  is  crooked  in  the  mind.(/)  The  ancients  uniformly 
considered  the  eyes  as  most  expressive  of  the  internal  emotions.  Pliny, 
that  proficient  in  all  polite  arts,  says,  "the  mind  dwells  in  the  eye;" 
and  observes  that  even  the  motion  of  the  eye-brows  contributes  a  con- 
siderable share  to  the  ostensive  cSects.(ni}  Again,  as  regards  the  teeti- 
Riony  of  witnesses  upoa  the  subject  of  identity,  or  what  they  saw  of  S' 
transaction,  it  may  become  a  question  whether  it  were  possible  to  identi^ 
a  person  under  particular  circumstances,  or  the  discrepancy  in  the  testi- 
mony may  be  reconciled;  in  all  which  questions  an  accurate  knowledge 
of  the  principles  of  vision  may  be  most  importBnt(n)     In  the  instance 


W 


See   3   Boit    61.    The   itudent    tua,  Exophlkaimia,  Eve,  Gvtla  Senna, 
■      " " "    *  JOrgiBU, 


_.    _.     i.  61  dop.  PiM.  Med.  tit.  A 

b)  113,  for  a  phOamplutal  view  of  tbe  (0  3  Bell,  105. 

iubjecL     In  tf)c  hMer  the  be*  works  oa  \m)  Camper,  tnmlated  by  Dr.  Cogui, 

the  wbject   will  be  found   considered.  A.  D.  1794,  p.iaS;  and  leeiuite,  3i6,D. 

For  ■  pathological  and  turgiad  view  of  (g.) 

tbe  diieues  and  injuries  atfectiiiK  the  (n)  3  Pu-.  U  Fonb.  143  to  IfiTi  indc^ 

efei,ieeS  Good's  Index,  titles  Eyes  snd  Identitr,  and  notes;  uidas  to  Ikmiljlik^ 

Sigbtiuid,  in  pstticuUr,  the  able  articles  ness  and'  identity,  id.  vol  i.  p.  301;  " 

ht  Coop.  Surg.  Oict,  titles  Co/owt,  Crt-  Collect  Juri.  403,  mistakei  of  ■oeati?'']' 


TH£  ESCTEBNAL  8EKSB8— SIGHT.  Mt 

«f  snppoeed  poison,  it  has  been  established  that  there  may  be  an  optical  crap.  ix. 
iallacj,  which  will  induce  an  erroneous  supposition  of  its  presence*  and  Sic».  ill. 
to  avoid  which,  therefore,  there  should  in  general  be  a  repetition  of  the  K*"*»al 
experiment  on  white  paper,  and  (he  results  should  be  examined  by  dajr-      ^1^ 

Ugnt,  and  viewed  bj  reflected  and  not  by  transmitted  light,  (o)    To  this 

may  be  added  the  power  of  detecting  impostors,  who  have  falsely  assunved 
maladies,  and  who  may  be  discovered  by  the  application  of  tne  princi- 
ples incident  to  the  several  organs  of  sense,  but  more  especially  that  of 
sight,  (p) 

Sight,  and  its  organs  the  eyes,  may  be  considered  with  reference,  Jif8tr  General 
to  the  organs  of  sight  themselves,  and  the  communication  with  the  sen-  <l««cnption 
soriumi  and  secondly^  as  regards  their  appendages.    With  respect  to  the  of  ™«y^' 
«ye  itself,  it  might  suffice  to  state  that  tne  rays  of  light  pass  from  the 
external  part  to  what  is  termed  the  retina^  placed  at  the  back  or  bottom- 
of  the  eye,  and  which  is  considered  the  primary  seat  of  sight,(9)  and  are 
from  thence  conveyed  by  the  optic  nerve  to  the  .sensorium,  where  the 
sense  of  sight  is  perfected;  but  this  interesting  subject  requires  mora 
particular  description.  ^ 

From  every  point  of  a  visible  object  the  rays  or  rather  pencils  of  light 
are  emitted  or  reflected  in  every  direction f  but  to  produce  vision  it  is 
necessary  that  they  should  be  concentrated  or  conver^  to  such  a  point 
as  to  make  a  forcible  impression  on  tlie  retina.  Thus,  it  will  be  observed, 
that  in  the  preceding  plate,  page  292,  from  the  luminous  body  a,  (fig,  3,) 
the  rays  r ,  r,  r ,  are  sent  in  various  directions.  Those  which  fall  upon  the 
transparent  cornea^  o,  o,  are  there  refracted  in  such  a  manner  as  to  enter 
the  pupil  at  p,  and  in  passing  the  crystalline  lens  and  vitreous  humour, 
they  suffer  a  second  refraction,  and  are  converged  to  a  point  or  focus  at 
the  point  a  on  the  retina*  Now,  it  is  evident  that  if  the  rays  could  have 
passed  the  humours  of  the  eye  in  their  natural  direction,  that  is,  in  the 
direction  of  the  cone  or  pyramid,  o,  a,  o,  they  wquld  have  made  upon 
the  retina  a  wide  and  extensive  but  very  feeble .  impression,  such  as  we 
know  by  experience  could  not  produce  distinct  vision;  to  obviate  this,  it 
is  appuintea  by  the  all -wise  Author  of  our  existence,  tliat,  by  force  of 
the  refraction  which  they  suffer  in  the  ,eye,  they  should  form  another 
cone  opposed  to  the  first  at  its  base,  and  the  apex  of  which  is  at  a,  and 
thus  an  impression  sufficiently  forcible  to  produce  distinct  vision  is  made 
on  the  retina.(r) 

In  the  preceding  instance  the  luminous  body  a  was  considered  as  a 
point,  and  what  has  been  said  of  it  will  apply  to  every  point  of  a  visible 
object  which  is  capable  of  transmitting  or  reflecting  to  the  eye  a  pencil 
or  collection  of  rays*  Thus,  we>  may  easily  suppose  that  from  every 
point  of  the  arrow,  a,  d,  b,  in  fis.  4,  pencils  of  liglU  may  be  transmitted; 
these,  like  all  pencils  or  collections  of  rays  coming  from  a  point,  will  di- 
verge^  and  will  fall  upon  the  eye  in  the  form  of  Cones  or  pyramids,  such 
as  A,  M,  c,  from  the  point  a;  d,  e,  »,  from  the  point  d;  and  b,  o,  n,  from 
the  point  b.  If  the  eye,  therefore,  is  in  a  proper  state,  the  divergent 
rays  proceeding  from  the  point  n  will  be  united  together  into  one  pencil 
or  mass,  such  as  they  were  when  they  first  proceeded. from  the  object  at 

a  witness  of  impaired  faculties^  1  Par.  9c  and  Foder^  M^ecine  Legale,  vol.  iv.  p. 

Fonb.  440;  G.  Smith's  For.  Med.^  502  137;  2  Beck,  Med.  Jur.  205. 
to  509,  520  to  525;  1  Beck,  Med.  Jur.         ,  .  «     ,    .        .   ,  „      .  ^^,    ^^^ 

324  to  333,  and  several  singular  instances  ,    l?l  ^^"^  *"'^^^'*' \^*^J^  S?"5:^^^ 
bow   many  persons  will  oerceive  are  '  **  regards  pretended  blindness, 

•emblance  of  children  to  their  parents  or  «nd  how  detected.    1  Beck,  Med.  Jur. 
parent  which  others   do  not  peroeive.      ^t'^' 
t-his  is  attributable  to  a  different  con-        (?)  3  Host.  88. 
atraction  in  the  lens  or  retina.  (r)  Gregoty*8  Econ.  of  Nat.  vol.  iji. 

(o^  2  Par.  &  Fonb.  246  to  248,  250,  393, 395;  and  1  Dungl.  Phy.  166. 


9M  KHIlrOUS  FUNCIW,  he. 

OKAP.  IX.  the  point  d  upon  the  retina;  the  divergent  t3J9,  which  fall  more  obKqae** 

Sjeot.  III.   \j  from  the  point  a,  will  be  anited  on  the  retina  at  the  point  a/  and  those 

Eax^kx^ii  which  proceeded  from  b  will,  bj  the  same  rule,  be  converged  and  meet 

^*^    at  b.    Hence,  it  is  evident  that  hj  means  of  this  refractum  there  are 

certain  points  at  which  the  rajs  of  light,  after  passing  the  pupil,  cross 

each  other,  and  the  image  which  is  formed  on  the  retina  is  consequently 
inverted. 

The  deviations  from  perfect  sight  giving  pccasion  for  the  use  of  vary- 
ing glasses  in  spectacles  thus  arise.  If  the  humours  of  the  eje,  through 
age  or  weakness,  have  shrunk  or  decayed,  the  cornea  will  then  be  tooflat^ 
and  the  rajs  not  being  sufficiently  bent  or  refracted,  arrive  at  the  retina 
before  they  are  united  in  a  focus,  and  would  meet,  if  not  intercepted  in 
«ome  place,  behind  it.  Thej,  therefore,  (unless  influenced  bj  artificial 
means)  do  not  make  an  impression  sufficient! j  correct  and  forcible,  but 
form  an  indistinct  picture  on  the  bottom  of  the  eye,  and  exhibit  the  ob- 
ject in  a  confused  and  imperfect  -manner.  This  defect  of  the  eje  is« 
therefore,  remedied  bj  a  double  convex  len$\  such  as  the  common  spectacle 
glasses,  which i  bj  causing  the  rajs  to  converge  sooner  than  thej  other- 
"Wise  would,  afford  that  aid  to  this  defeat  of  nature  which  the  circum- 
stances of  the  case  may  require,  the  convexity  of  the  glass  being  always 
proportioned  to  the  deficiency  in  vision* 

If,  on  the  contrary,  the  comem  ie  too  eonvear,  the  rays  will  unite  in  a 
focus  before  their  arrival  at  the  retina,  and  the  image  will  also  be  indis- 
tinct. This  defect  is  remedied  by  concave  gla$$e8,  which  cause  the  rays 
to  diverge,  and  consequently  by  being  properly  adapted  to  the  case,  will 
enable  the  eye  to  form  the  image  in  its  proper  place. 

As  the  direction  in  which  the  rays  cross  eacn  other  bears  a  due  pro- 
portion to  the  angle  in  which  they  are  transmitted  from  the  object  to  the 
eye,  it  is  evident  that  the  image  formed  upon  the  retina  will  be  propor- 
tioned to  the  apparent  magnitude,  and  thus  we  hav^  our  first  ideas  ot  the 
size  and  distance  of  bodies,  which,  however,  in  many  cases  are  corrected 
bv  experience.    The  nearer  any  object  is  to  the  eye  the  larger  is  the  an- 
gle by  which  it  will  appear  in  the  eye,  and  therefore  the  greater  will  be 
the  seeming  magnitude  of  that  body. 
Xheme-         The  parts  of  the  eye  itself  are  foritied  on  the  principle  that  rays  of 
chanism,     light  must  be  «o  concentrated  as  to  be  impinged  (or  struck)  strongly  on 
stiucture,    the  retina(«)  at  the  bottom  of  the  eye,  90  that  the  picture  of  the  external 
sitkm*^^^  object  may  be  there  perfectly  formed  in  miniature,  and  conveyed  from 
the  eye.      whence  to  the  eensorium  commune.    Now,  as  an  optician's  lens  (viz.  a 
double  convex  glass)  is  necessary  so  to  concentrate  the  rays  of  light  pro- 
ceeding from  an  object  as  to  form  a  small  image  of  it,  so  on  the  same 
principle  an  essential  part  of  the  eye  is  the  crystalline  lens  which  brings 
the  rays  of  light  to  a  focus;  and  in  order  that  the  lens  may  make  the 
raya  proceeding  from  an  object  converge  into  an  accurate  focus,  and 
thereby  form  a  distinct  image  on  the  retina  of  the  eye,  the  vitreous  hu- 
mour is  interposed  between  the  lens  and  the  surface  of  the  retina.    The 
anatomical  parts  of  the  eye  are  very  numerous,  and  we  can  here  only 
enumerate  the  principal. 

The  globe      '^^^  Globe  or  Ball  of  the  eye,  which  is  of  nearly  a  spherical  form,  is 
orbaS.        composed  of  three  /ranaparen^  parts,  called  (though  not  with  strict  pro- 
priety) humours,  namely,  the  Aqueous,  the  Lens  or  Crystalline,  and  the 
VUreous  humours. 

Thesque-       The  Aqueous  Humour  fills  a  space  immediately  behind  the  transpa- 
,pu8  hu-       , - . — _ _ 

"^'•^'^^  (»)  Sounded  as  if  spelt  re-te^a.  78;  3  Bost.  66,  67;  2  Homer,  Anat.  459 

\i)  See  observations,  3  Bell,  15, 17, 77,     to  453. 
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rent  cornea,  presently  described,  and  between  such  cornea  and  the  lens*  obap.ix. 
This  humour  distends  the  anterior  and  pellucid  part  of  the  eye  so  as  to  Sicr.  IIL 
increase  the  sphere  of  vision.  That  part  of  this  space  which  is  in  front  B^wbha* 
of  the  iris,  presently  described,  is  termed  the  anterior  chamber,  and  that    ^JJ** 

part  behind  the  iris,  and  which  is  the  smallest,  is  termed  the  posterior  -^ ' — 

chamber.  This  humour  is  perfectly  fluid  and  of  a  watery  consistence, 
that  it  may  allow  free  motion  to  the  iris.  It  holds  in  solution  a  small 
quantity  oi  saline  matter  with  some  albumen,  and  is  the  only  part  of  the 
eye  that  is  properly  termed  humour.  The  cjuantity  of  the  aqueous  hu- 
mour in  the  adult  is  supposed  to  be  five  grains.  It  is  again  rapidly  se- 
creted after  havii^  been  discharged  by  puncture  in  the  cornea. 

The  CryitaUine  Humour^  which  constitutes  the/«n«,  as  before  alluded  L«i»or 
to,  is  placed  immediately  behind  the  perforation  in  the  m«,  and  which  ciyiiallinc 
perforation  is  called  the  PupU,  and  there  is  not,  as  might  be  supposed,  '^"™^'^* 
in  fact,  any  globular  or  other  body  in  the  centre,  but  the  appearance  is 
attributable  to  the  aperture  in  the  iris.    This  crystalline  lens  is  a  body 
of  considerable  density  and  firmness,  having  the  form  of  a  double  convex 
lens,  and  which  is  placed  horizontally  behind  the  aperture  of  the  iris.  In 
its  natural  state  it  nas  a  glazy  appearance,  like  elass,  and  is  of  the  con- 
sistence of  strone  jelly;  but  when  boiled  it  is  ^mite,  precisely  similar  to 
the  appearance  of  the  eye  of  a  boiled  fish.    This  lens  is  of  great  power, 
collects  the  rays  of  light  like  a  double  convex  glass,  or  optician's  lens,  so 
as  to  concentrate  them  and  make  a  more  forcible  but  very  minute  image 
of  the  retina  at  the  bottom  of  the  eye,  and  all  rays  of  light  must  necessa- 
rily pass  through  this  crystalline.(tf) 

The  Vitreous  Humour  lies  behind  the  lens.    It  distends  the  general  The  vitre- 
ball  of  the  eye  into  a  regular  sphere,  that  it  may  move  easily  in  the  or-  ous  hu- 
bit,  and  its  diameter  in  the  axis  of  the  eye  is  so  proportioned  to  the  focal  nnour.(«) 
distance  of  the  lens,  that  the  image  of  an  object  is  formed  accurately  on 
the  surface  of  the  retina.^x) 

While  these  humours  nave  each  its  distinct  character,  and  all  are  in  a 
degree  transparent,  they  possess,  in  proportion  to  their  density,  different 
powers  of  refracting  the  rays  of  lignt.  This^  it  has  been  observed,  has 
the  still  further  good  effect  of  correcting  the  aberration  of  the  rays,  and 
giving  the  truest  colours  as.  well  as  the  most  correct  image  of  the  object 
presented  to  the  eye.(ar) 

The  Retina  (the  principal  seat  of  si^t,)  (a)  is  placed  on  the  sides  and  The  retina, 
at  the  bottom  of  the  eye,  beyond  the  vitreous  humour,  and  is  considered 
by  the  most  modem  pnysiologists,  not  as  part  of  the  coats  of  the  eye,  nor 
strictly  an  expansion  ot  the  optic  nerve,  but  rather  as  an  expansion  of 
nervous  matter  connected  with  the  optic  nerve,  and  as  being  the  principal 
organ  by  which  the  sensation  of  sight  is  received  and  conveyed  to  the 
sensorium  commune.(^)  As  regards  the  other  parts  of  the  eye,  the  retina 
is  concave;  but  with  reference  to  the  head  it  is  convex.  Upon  the  retina 
the  external  object  is  pictured,  though  in  so  small  a  shape  that  it  has 
been  said  that  tne  sail  of  a  windmill  will  be  depicted  on  the  retina  so 
small  as  about  the  66th  part  of  the  thickness  of  a  common  hair.(c) 

When  the  impression  has  been  received  upon  the  retina,  it  is  trans- 
mitted, by  means  of  the  optic  nerve^  to  the  sensorium  commune,  an  effect 

(tf)  3  Bell,  17,   and  fuller  id.  80;  3  Anat.  446,  447;  1  Diingl.  Pby.  155. 
Boat.  65,  66,  and  see  id.  78  to  87,  as  to        (z)  3  Bell,  18;  1  Diing^I.  Phy.  170. 
the  use  of  the  ciysuUine  lens.    2  Homer,         (a)  3  Bost.  70;  3  Horner;  Anat.  443. 
AMt  448  to  450.  (6)  Id.  70;  see  3  BelV  49,  51  to  5JL 

(«)  3  BdU,  17,  79»  80.    3  Honiei!;,        (e)  3  Bell,  31, 33. 
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tM  KERVOUff  FUMCTION*  &c. 

^■AF.  IX.  which  the  older  phjmlogists  ascribed  to  the  acency  of  some  samMMed 
ta^IU*  anknown  animal  spirit,  but  which  was  afterwards  rdferred  to  a  Twation 
Kktmmaii  propagated  along  the  part,  and  still  more  recently  to  the  operation  of 
^^J^    electaic  fluid,(rf) 

»    ■      The  following  parts,  though  assisting  and  essential  to  regulate  the  ad- 
mission of  light,  and  duly  conveying  the  impressions,  are  rather  aeeeuo- 
ry  to,  than  the  direct  oi^ans  of  sight. 
The  oor-        The  Comm  (from  comu^  a  horn,)  is  so  called  from  being  firm  like 
nes.  horn,  transparent,  and  composed  of  laminae.    Some  anatomists  have  con- 

sidered this  as  the  same,  and  forming  part  of  the  i^iaque  white  sclmytic 
coat  of  the  ej^e,  and  which  surrounds  the  retina  extenudl j.  It  is  the 
pellucid  circle  in  the  front  part  of  the  eye,  which  has  the  appearance  of 
being  variegated  witii  colours,  though  that  is  a  deception,  owing  to  its 
perfect  transparency :  the  circle  of  me  cornea  is,  however,  far  from  being 
rejK;ular;  its  margin  is  flat  towards  the  nose.  The  fulness  of  the  cornea, 
with  the  perfect  transparency  of  the  subjacent  aqueous  fluid,  gives  a 
brilliancy  to  the  eye,  and  is  a  sign  of  health;  the  reverse  dims  the  eye, 
and,  with  the  fallen  features,  accompanies  ill  health.(e) 

The  ifii.  The  Irii  is  the  coloured  circle  which  surrounds  the  pupil,  and  which 
we  see  through  the  transparent  cornea  of  the  eye,  and  which  gives  the 
tokur  of  the  eye.  It  is  a  membrane  before  the  crystalline  lens,  placed 
in  the  aqueous  humour,  and  dividing  the  anterior  from  the  posterior 
chamber.^)  It  contains  two  sets  of  fibres,  one  circular  and  one  radi- 
atedj  by  these  it  possesses  the  peculiar  powers  of  contractii^  or  expand- 
ing, so  as  to  reoiiate  the  quantity  of  Ugnt  that  shall  enter  the  pupil.  It 
contracts  in  a  oright  or  strong  light,  and  expands  when  the  li^t  is  fee- 
ble^ and  hence  the  pupil  has  me  appearance  of  being  small  in  the  first 
case,  and  large  in  the  lattor.(g') 

The  popiL     1^  P^P^  ^^  ^  ®jc  is  not,  as  commonly  supposed,  a  distinct  round 
(A)  body  of  itself;  but  is  merely  formed  by  the  centnu  perforation  in  the  iiis, 

by  which  the  interior  is  perceptible,  and  through  which  alone  the  rays 
|wrforate  towards  the  retina,  and  therefore,  when  we  hear  of  the  dilata- 
tion and  contraction  of  the  pupil,  we  are  to  understand  only  the  action 
of  the  iris,  which,  by  possessing  die  nower  of  contracting  and  relaxing, 
holds  a  control  over  tiie  quantity  ot  light  transmitted  to  the  bottom  of 
the  eyei  for  by  the  extension  of*"^  the  iris  the  diameter  of  the  pupil  is  di- 
minish^, and  vice  vers4,  and  this  is  often  an  index  to  the  surgeon  of  the 
state  of  the  nerve,  and  the  prcAability  of  giving  relief"  by  operation* 

The  optie  The  Optic  Nerve  vi  each  eye,  as  appears  from  the  plate,  ante,  29S,  is 
nerve..  ntuate  at  the  posterior  part  of  the  globe,  and  towards  the  nose,  and  com- 
municates, as  it  will  be  observed,  with  the  retina;  and  there  is  a  ganglion 
formed  by  the  third  and  iiftb  pairs  of  nerves,  which  may  influence  the 
iris,  and  thus  modify  the  qimntity  of  rays  which  are  received  by  the  re- 
tina, and  tr^smitted  by  the  optic  nerve  to  the  8ensorium;(f)  but  the  mode 
of  communication  with  the  internal  senses  of  the  mind  seems  wholly  con- 
jectural.(ft) 

Although  when  both  the  eyes  are  perfect  there  are  two  retinas,  and  two 

(<Q  3  Bost.  88.  (A)  3  Bast.  7«  to  75,-.  3  BeU,  32,  41, 

(e)  3  Bell,  39  to  33;  Coop.  Stn^.  Diet  43;  Coop.  Sui^^Dict  tit.  Pupil,  1  Dungl^ 

tit  Cornea;  3  Horner»  Anat  434.  Phy.  156. 

(/)  3  Bell,  41;  3  Homer,  Anrnt.  440.  ..v  «  ^.  ^  y^ 

(g)  3>Boet  73  to  75^  see  Coop.  Surg.  ^*^  ^        ^  ^*  ^^ 

Bict  tit  Pupil,  and  tit  Iris;  3  BeU,  33,  (k)  As  to  the  optic  nerve,  see  3  Bonn 

4]  to  49(1  Duogl  Phy.  156.  Anat  433|  1  Dungl.  Phy.  157  to  159»'  3* 
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cQudoctora  of  the  optic  nerves  leading  from  each,  yet  the  two  latter  mute  ovap.  ix. 
and  their  filaments  decoBsate,  and  consequent!  j,  although  there  are  two  8Bgg>IlL 
retinas,  yet  there  is  only  a  ungk  vision  with  the  two  eyes.(/^  '^S^i* 

The  AppendagBM  of  tne  eyes  are  the  eyebrows  (^superdUot)  (m)  eyelids       i^"^ 
{folptbrmy)  tarsal  cartilages  {tarn,)  eyelashes  (ci/ia,)  glandulaD  Meibomiiy  -        — 
camncnla  lachrymalis,  and  lachrymal  mparatns,  (consisting  of  the  U-  ][2!^^^ 
chrymal  gland,  puncta,  and  ducts,  and  the  lachrymal  sac  and  its  duct,)  Er^LeS^ 
Ike  lachrymal  sac  and  the  nasal  duct,  with  the  hinM^  called  the  os  mn-         ^ 
gois,  the  superior  maxilla,  and  the  inferior  turbinated  bones,  tsgether 
forming  a  complete  canal$(n)  and  to  these  are  to  be  added  the  numerous 
muscles,  blood  vessels,  glands,  and  nerves.    Of  these  some  of  the  prin- 
cipal are  the  tunica  anutmetiva,  which  is  the  inflection  of  the  internal 
Am  of  the  eyelids,  and  is  vascular,  and  liable  to  inflammation,  and  is 
die  common  seat  of  o|ihthalmia.(o)    The  MeibomUm  glandt,  so  called 
from  their  discoverer,  lie  under  the  inner  membrane  of  the  eyelids,  and 
exude  a  white  sebaceous  matter,  which  defends  the  edge  of  the  eyelid 
from  the  acrid  tears;  this  also  is  subject  to  inflammation,  and  is  the  seat 
■of  ophthalmia  tarsi.()9) 

The  Laehrymtd  Gumd^  by  which  tean  are  secreted,  is  situate  in  a  small  Lachiymtl 
depres»on  o^the  os  frontis,  under  the  anterior  part  of  the  upper  eyelid,  gland  and 
and  near  the  external  angle  <tf  the  eye.  It  is  of  the  conglomerate  class,  and  ^^"^ 
is  provided  with  a  numMr  of  excretory  ducts,  which  gradually  discharge 
the  fluid  over  the  surface  of  the  cornea.  The  superfluous  part  of  the  tears 
is  carried  offtby  the  puncta  lachrymalia,  and  conveyed  along  the  ducts  of 
the  no8trils.(9>    When  the  eye  is  irritated  by  an  extraneous  substance 
the  tears  are  aischarged  in  a  greater  quantity,  and  thus  serve  as  a  defence 
to  this  tender  oigaii>  and  sometimes  wash  away  the  cause  of  irritation  or 
facilitate  its  removal.    Affections  of  the  mind  occasion  an  increased  flow 
of  tears,  singularly  varying  in  diff^^nt  persons;  but  the  efficient  cause 
of  which  affection  cannot  l^  traced.(r) 

The  Muscles,  which  are  attached  as  well  to  the  sjlobe  as  to  the  eye-  Miiieles 
lids,  are  numerous,  to  enable  us  to  move  the  eyes  and  the  eyelids  in  va-  and  nerves 
nous  directions;  and  the  branches  of  the  nerves  give  such  muscles  the  oftheeyei. 
power  of  voluntary  motion,  and  assist  in  the  various  functions  of  the 
«yes.(#) 

The  errors  and  discrepancies  in  testimony  respecting  the  relative  dis-  Power  of 
tances  between  objects  evince  the  great  importance  of  uie  ability  to  cor-  aaoertain* 
rect  evidence  in  tms  respect    Almough  in  general  these  will  arise  from  ^  ^ 
a  want  of  due  attention  to  intervening  objects,  and  a  general  careless-  ^*^^^C0 
ness  of  mind,  it  may  be  attributable  to  the  state  of  the  retina  and  vary- 
ing construction  ot  the  eyes  of  different  persons*     Witnesses  will  re- 
peatedly differ  most  materially  in  the  supposed  distance,  size,  and  other 
circumstances  in  the  percmved  object,  ana  hence  the  discrepancj  of  their 
dUTerent  evidence.(«i)    An  accurate  knowledge  and  power  of  describing 
distances  and  objects  in  general  will  arise  from  an  habitual  attention  to 

Bo0t  73, 73,  &c.<  id.  n.f  Jackson,  PriiL  2  Homer,  Anat  431,  and  Coop.  Surg. 

Med.  160.  Diet  tit  Lftchiymal  Organs. 

(t)  3  Boit  103, 104.  (r)  Dr.  Gregory's  Econ.  Nat  vol  iii^ 

(m)  As  to  the  effect  of  the  eyebrows,  385,  386;  3  DungL  Phy.  333. 

ante,  356,  n.  (gt)  3  Horn.  Anat.  415.  (s)  3  Bost.  77,  78{  3  Horner,  Anat 

ft)  3  Homer,  Aiiat  431  to  437.  418. 

>)  3  Bell*  130|  Dewees,  Prac.  Phys.  (i)  See  Coop.  Surg.  Diet  and  see  fur^ 

319.  ther,  as  to  distances^  under  the  head  Hear- 

(p)  3  Bell,  131;  3  Bost  76;  2  Homer,  ing,  post 

Anat  41&  (u)  3  Boat  80  to  103;  see  fuHy  Gie- 

iq)  3  Boat.  76|  3  Bell,  133  to  135;  see  gory4  Econ.  Nat  400  to  403^  1  DungL 

full  description  of  the  lachrymal  glandt  Phy.  193  to  199. 
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eHAP.  IX.  what  are  the  dimensions  of  a  known  object  at  the  distance  of  a  mea- 
8acT.  III.  sared  mile  on  level  ground,  and  what  are  the  usual  appearances  of  fixed 
*™"^  intervening  objects,  size  of  fields,  &c.  Persons  who  have  frequently  seen 
V***»'    olijects,  and  observed  them  with  attention,  can  judge  of  the  distance,  mag- 
-— — ^—  nitade,  and  position  of  such  objects  entirely  by  experience  and  assoda- 
tion,(a?)  or  by  what  is  termed  audible  distances,  which  will  be  presently 
considered  ;(y)  and  the  sense  of  touch  is  frequently  exceedingly  exqui- 
site in  a  blind  person,  so  as  to  perceive  even  the  difference  in  suits  of 
l^aying  cards. 

Short  and  The  Occasion  of  near  and  short  sightedness,  and  the  consequent  inaU- 
long  light-  lity  accurately  to  see  distant  objects,  and  the  reverse,  long  sighiednesM, 
^^"^"**  or  the  incapacity  of  accurately  distinguishing  near  objects,  is  attributable 
to  the  excessWe  convexity  <^  the  cornea  of  3ie  eye,  or  its  converse  flat- 
ness, and  has  already  been  adverted  to.  If  the  lens  of  the  eye  have  too 
gnat  a  convexity,  or  if  the  lucid  anterior  part  of  the  eye  be  framed  too 
prominent ,  or  if  the  size  of  the  ball  of  the  eye  and  the  diameter  of  the  vi- 
treous humour  be  unusually  great,  then  the  person  does  not  see  distinct- 
ly, and  he  is  what  is  termed  near  nghted  or  short  9ighitd.{z)  The  effect 
<»  old  age  is  gradudily  to  reduce  the  eye  to  a  less  prominent  state,  and 
coBsequentlv  to  brine  it  to  the  reverse  of  the  near  sighted  eye,  and  the 
defect  is  to  be  aided  Dy  a  different  description  of  glass.(a|  Hear  siehted 
or  short  sighted  persons  cannot  see  distinctly  when  atti  aistance,  men  e 
tonverso,  old  pemile  cannot  distinctiy  see  objects  when  near,  and  old  age 
corrects  short  signtedness  by  gradually  reducing  the  convexity  of  the  eye, 
thereby  enabling  a  person  to  see  objects  further  removed,  until  by  d^rees 
lie  comes  to  see  penectly  at  the  distance  most  convenient  for  the  com- 
mon ai&irs  of  lite.(6^  Dr.  Bostock  considers  it  to  be  established  that 
abort  sightedness  is  nerediiary,  ahd  is  more  frequent  amongst  the  hieher 
classes,  and  attributable  to  studious  and  some  other  habits,(c)  whilst  umg 
nehtedness  my  be  acqair«d  bj  habit,  as  by  saUon.,  and  countrymen,  re- 
-siding  in  very  open  countries.(iQ 

Squtnting.  In  squinting  both  the  eyes  are  not  used  at  the  same  time,  nor  do  they 
see  objects  double,  and  on  looking  attentively  at  any  object  only  one  eye 
is  in  fact  used,  and  the  immediate  cause  of  the  other  eye  not  being  di- 
rected to  the  object,  or  rather  being  dcawn  away  from  it,  appears  to  de- 
pend upon  its  vision  being  imperfect,  so  that  it  it  were  directed  to  the 
object  together  with  the  sound  eye  it  would  produce  a  confused  impres- 
sion, andit  is  to  prevent  this  defect  that  the  liabit  of  turning  the  eye 
aside  is  unconsciously  acquired«(e)  So  that  the  former  notion  that  squint- 
ing; is  the  want  of  correspondence  between  the  different  parts  of  the  two 
retina  is  now  exploded.(/)  It  has  been  suggested  that  the  cure  of  squint- 
ing is  to  endeavour  to  strengthen  the  weax  eye  by  use  and  by  covering 
-and  suspending  the  use  of  the  sound  eye,(^)  as  also  by  tonics  and  gentie 
«timulants.(A) 

(x)  3  Bost.  94  to  102.  (/^  3  Bost.  112.    But  it  has  been  ob- 

Xj^)  S'BcMt.  113.  terveo,  that  probably  in  squinting  the 

(«)  3  Bell,  18,  19,  104;  and  tee  how  axis  of  the  defective  eve  will  be  found 

the  adect-raay  be  aided  by  glaaaes,  and  permanently  fixed  in  a  different  direction 

why,  id.  26;  see  abo  3  Bost  86,  87.  to  the  other,  and  the  indiridiial,  there- 

\a)  Id.  8T.  ibre,  if  he  would  use  that  eye,  is  com- 

(6)  3  Bel),  20;  3  Bost  ST.  pelled  to  turn  his  head  or  the  objed^  and 

(e)  3  Bost.  ST.  cannot  tun  the  defective  or  misplaced 

\d)  1  Dun^l.  «iy.  199.  eye. 

(e)  3  Bost.  lU;  3  Bell,  108,  112,  to  (^)  Sfiel],  ll6to  119;  4Good,  179 to 

119.    Squinting*  is  occasionally  caused  by  183. 

m  'blow.  Sec.  id.  115;  see  also  1  Dun^.  (A)  4  Good,    182;  see  faU  directions 

^hy.  204^  205.  how  to  use  the  eye  in  particalar,  id.; 


THE  EXTERNAL  SENSES— SIGHT.  tM 

Adams  in  his  Essaj  on  Vision,  has  pt^scribed  the  following  rules  for  ohap.  nc. 
the  preservation  of  sight.(t)  Ist.  Never  sit  for  anj  length  of  time  in  ab-  Sicr.  III. 
solute  doom,  nor,  on  the  other  hand,  exposed  to  a  blaze  of  light.  From  Ettmbhai 
this  rule  may  be  deduced  the  impropriety  of  going  hastily  from  one  ex-      ?!"^ 

treme  to  the  other,  whether  of  darkness  or  of  light,  and  it  may  be  inferred : — 

that  a  southern  aspect  is  improper  for  those  whose  sight  is  weak  and  ten-  ^^""f"*"!^ 
der.  2dly.  Avoid  reading  a  small  print.  Sdly.  Do  not  read  in  the  dusk,  ]j??|^"* 
nor,  if  the  eyes  are  disordered,  by  candle  light.    4thly.  The  eye  should    ^ 
not  be  permitted  to  dwell  on  glaring  objects,  more  particularly  on  the 
first  waking  in  the  morning,    othly.  The  long  sighted  should  accustom 
themselves  to  read  with  rather  less  light,  and  somewhat  nearer  to  the  eye 
than  usual,  while  those  who  are  short  sighted  should  use  themselves  to 
read  with  the  book  as  far  off  as  po8sible.(A:) 

Dr.  Bostock  collects  and  observes  upon  instances  whereby  in  a  pecu-  The  tup- 
liar. state  of  the  retina,  persons  of  sound  mind,  or  at  least  not  insane,  may  poted  ex- 
have  either  formed  an  erroneous  perception  of  colours,  or  may  have  had  ^^^nc**"*! 
presented  fallacious  images  even  of  supernatural  appearaaees;  and  that  ^^^^^^ 
in  certain  diseased  states  of  the  nervous  system  the  retina  is  more  than  ac<^uited 
usually  disposed  to  retain  the  impressions  which  imagination  may  have  fbr. 
presented,  taid  the  spectrum  will  still  remain  visible;  and  the  same  causes 
which  tend  to  weaken  the  nervous  system,  frequently  also  produce  a 
similarly  debilitating  influence  over  the  mental  powers,  so  as  to  render 
them  peculiarly  susceptible  of  being  affected  by  credulity$(/)  and,  it  is 
added,  that  we  are  by  this  means  not  unfrequently  enabled  to  explain 
certain  supposed  supernatural  appearances,  the  evidence  of  which  is  too 
direct  for  us  to  doubt  of  their  actual  occurrence  without  setting  aside  all 
human  testimony ;(/)  and  Dr.  Bostock  states  an  instance  in  himself  of  a 
similar  illusion.(m)     This  fact  is  most  important,  as  well  in  a  pathologi- 
cal as  in  a  judicial  view;  for  it  establishes  that  the  assertion  of  having 
seen  such  spectrum  does  not  by  any  means  evince  either  delirium  or  ab- 
solute aberration  of  the  mind,  and  that  the  assertion  is  not  to  be  contra- 
dicted, but  treated  as  a  bodily  defect,  with  appropriate  remedies,  or  at 
most  a  weakness  of  intellect,  periiaps  only  temporary,  and  not  as  evidence 
of  insanity;(n)  and  this  trutn  may  occasionally  explain  transactions  in 
courts  of  justice. 

The  eyes  and  their  appendages  are  subject  to  a  melancholy  list  of  dis-  Difctsesof 
eases  and  injuries.  The  seat  of  many  of  the  diseases  is  the  retina.  But  ^**®  •y**- 
as  vision  is  the  combined  operation  of  the  external  orsan,  nerve,  and 
brain,  the  destruction  of  or  injury  to  the  function  may  be  produced  by 
disease  of  the  retina,  or  of  the  optic  nerves,  or  of  the  brain.^o)  The 
connexion  and  sympathy  between  the  retina  and  the  viscera  ot  the  ab- 
domen is  also  very  particular,  and  the  disorder  of  the  stomach  will  have 
an  immediate  effect  on  the  sensibility  of  the  retina.(/>)    No  affection  is 

Phil.  Tnns.  voL  Ixviii.  86,  89;  lee  also  his  mouth  excepting  for  the  purpose  of 

Grefioiy's  Econ.  Nat  vol.  iii.  400.  eating'  or  drinking.    What  an  agreeable 

(t)  Gregory's  Econ.  Nat.  vol.  iii.  403.  companion!!! 
These  rules  may,  no  doubt,  be  practical-        (k)  3  Gregoiy's  Econ.  Nat  403. 
ly  useful,  but  the  detailed  enumeration        (/)  3  Bost  90,  91, 160,  n.;  Dr.  Alder- 
reminds  us  of  a  gentleman  who  plumed  son's  Essay  on  Apparitions.    Brewster, 
himself  on  his  power  of  drinking  much  Natural  Magic 
wine  without  occasiomng  intoxication,        („,)  3  ^^^  i^i^  153. 

three  golden  rules:  1st  Never  to  sit  with        («)  3  Bell,  59,  60;  Amer.  Cyclop.  Prsc. 
his  fiux  towards  the  lifbt;  2ndly,  Never    Med.  tit  Amauroris. 
to  drink  malt  liquor;  3dly«  Never  to  open        (/>)  3  Bell,  61 ;  Ibid. 
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CHAP.  IX.  more  lamentaUe  (ban  that  of  eaiaraet^  (from  the  (Sredc  mmrmpmrw^,  to 

Smtt.  III.  confound  or  disturb,)  and  which,  as  its  Terj  name  denotes,  menifies  a 

^BxTEMWAL  disease  which  obstructs,  confounds,  or  destroys  vision,  but  which  is  ca- 

^Y""^    pable  of  depresuon  or  dispersion  bj  couching.    It  is  more  particukrlr 

^ —  defined  to  be  an  impediment  to  sieht  produced  by  opacity  of  the  cfyMtai" 

One  len»  or  its  capsule.^^)  It  would  be  in  vain  to  enumerate  in  this  sum- 
mary all  the  diseases  of  the  eyes.  They  will  be  found  enumerated  and 
considered  with  their  apiMt>priate  remedies  in  the  works  referred  to  in 
the  notes.(r) 

Injuri^—  One  of  the  injuries  to  the  eye  may  be  that  of  its  being  forced,  either 
ezpuliion  totally  or  in  a  considerable  de^;ree,  from  its  orbit  When  this  has  oc- 
from  toe-  <^u>*re^  ^^^J  ^^  ^  degree,  and,  mdeed,  sometimes  even  when  entirely,  it 
ket,  &c  ^  been  replaced,  and  sight  has  been  restored,  thoneh  after  a  total  evul- 
sion, this  can  scarcely  be  expected,  unless  perhaps  when  the  eye  has  been 
immediately  replaced. 

Defecto  ia      ^^  is  supposed  that  persons  who  have  been  bam  hUnd.  judj^  of  the 
the  eyes,     distance,  magnitude,  and  position  of  objects,  entirely  by  experience  and 
and  effecto  association)  and  it  is  remarkable  what  precision  they  acquire  in  this  re- 
"P?*^  *-^^^  spect  without  any  asustance  from  the  sight,  the  sense  of  which,  under 
^  ^^'*      ordinary  circumstances,  we  almost  exclusively  eraploy:(i|^  but  it  is  im- 
^'^^^        possible,  if  they  have  never  seen,  that  they  can  adequately  describe  ex- 
ternal objects;  whilst  those  who  have  originally  seen  for  a  time,  will, 
from  memory  and  association,  retain  the  power  of  description  according 
1.  Blind-    to  the  degree  of  perfection  at  the  time  sieht  was  lost*    It  a  person  bora 
nefli.  blind  have  the  obstruction  removed,  he  wfll,  for  a  considerable  time,  lose 

his  previous  power  of  distinguishing  by  sound  and  other  circumstances, 
unless  he  purposely  close  his  eyes,  and  he  will  be  at  a  loss  to  use  his  eyes 
with  accurate  effecl.{u\  The  circumstance  of  a  person  bein^  biind,  will 
not  in  the  least  affect  nis  power  of  speech  or  conversatimi,  if  his  hearing 
be  perfect  so  as  to  enable  him  to  hear  and  appreciate  the  extent « 
8ounds.(«)  If  the  use  of  one  of  the  eyes  be  lost,  the  individual  judges 
less  accurately  of  distances  and  other  objects,  than  when  he  had  the  use 
of  both,(y)  As  regards  evidence,  it  has  recentiy  been  decided  at  Nin 
Prius,  on  the  authonty  of  other  decisions,  but  doubting  the  principle,  that 
if  an  attesting  witness  become  blind  after  the  deed  was  executed,  it  may 
be  read  in  evidence,  (m  proof  of  his  handwritine  and  that  he  has  become 
blind,  without  calling  him  a3  a  witnesiy  althoiqpi  it  was  objected  that  he 
was  still  competent  to  give  evidence  respecting  what  passed  at  the  time 
0[  his  signature,  and,  therefore,  ought  to  have  been  caued.(z) 

Identity  The  variations  in  the  accuracy  of  sight,  and  the  discrepancy  of  testi- 

and  Uke^     mony  on  the  subject  of  identity,  very  frequentiy  form  an  interesting  sob- 
"'^  ject  of  consideration  in  judicial  inquiry,  but  these  will  be  more  properly 

examined  in  a  subsequent  part  of  the  work.(a) 


(q)  Coop.  Saf|^.  Diet,  tit  Cdtarad  aod        (y)  1  Dungl.  Phy.  901. 
Caiiehing,  where  see  a  full  deflcription  of       («)  Pedter  v.  Paige,  Mood.  &    Rob. 

the  disease  and  coaching  and  other  re-  Rep.  258,  on  authority  of  Wood  v.  Dntry, 

medies;  see  also  2  Gibson,  187  to  197;  4  1  Ld.  Baym.  733$  but  Park,  J.  doubtingt 

Good,  158  to  169;  Dewees,  Prac.  Phys.  and  on  principle  this  decision  aeema  cr- 

(r)  Ante,  292,  n.  {k)  roneous.  « 

(s)  Bee  Coop.  Sunr.  Diet  tit  Ezopb-        (a)  See,  in  general,  1  Par.  &  Fonb. 

thalxnia.  219,  320;  3  id.  142,  143;  id.  index,  tit 

(/)  3  Boat.  129, 130.  Identity;  Dr.  G.  Smith's  Med.  Juris.  502 

(o)  See  Mark,  chap,  viil  rerse  22  to  24b  to  505,  520  to  525;  Cyclco.  tit  Identityc 

{x)  3  DoA.  174  1  Beck,  Med.  Jur.  327  to  333. 


TBB  EXTEBNAL  SENSES— UEABING. 


1.  Tlie  iWTilion. 

3.  UeMiu  mditorhu  exteran*. 

5.  HerobruNi  lymiMiiL 

4.  Hdletu,  -v 

6.  8tip««,  I  SimIMmmm 

Of    (Hbicubre    be<  f  of  the  e«r. 
tveen  the  inctu 
>nditipc%  J 


f.  C^fityoflhetytnpMuin. 
.  8.  Ewtaclilaii  tube. 

9.  Meatui  uidiloriui  IntenuM. 
10.  11.  13.  Labyrinth. 

10.  Vetfibule. 

11.  Semiluiur  CMula. 
13.  Cochle*. 

13.  Sbqwdiu*  iniucle. 


It  hu  been  obBcned  from  the  >.bo«e  dcetch,  that  the  Ears  (the  orgaoi  Seemdfy^ 
oShtaring^  are  ef  an  elatiorate  complicated  Btrncturej  which  is  lesa  un-  Hiring 
dentood  even  than  that  of  the  ejes-Jc)    No  sound  can  be  produced  bat  **"  '^^ 
with  perceptible  blast  and  concuBHion  of  the  air,  and  with  some  resistance  ^^a) 
of  the  air  percussed,  and  the  vibrations  or  tremors  excited  in  the  air  by 
•acb  percussion,  continue  for  a  short  time  to  move  from  the  place  of  per- 
easaioD  in  concentric  spheres  to  great  distances .(c^)    The  ears  are  so 
eonstrncted  as  to  embrace,  collect,  and  convey  toundi  to  the  sensorium  Soundi- 
communeof  the  brain,  where  their  principal  eflectis  produced,  and  sound 
like  light  ia  capable  of  being  reflected  from  a  body  at  a  definite  angle, 

(i)  See  »  TaluxUe  article.  Coop.  Surgf.  time,  to  hear  whitcTer  wa*  said  hj  thoae 

Diet  tiL  Ear,  430t  1  Dunfl.  Tbj.  US  lo  whom  hi>  n^icion  and  cnielty  had  con- 

HO)  and  CurtU  on  the  Ear.  fined  in  the  apartmcnta  above.    Tlie  aN 

(c)  Bee  the  above  pbrte,  and  i  Amott,  tists  that  had  been  empkiyed  in  nuking 

EL  Ph.  418.    lite  nippodtion  that  the  1hi>  cbtc,  were  all  put  to  death  by  older 

tfttni  Dionynua  conttncted  a  cave,  with  of  the  lyrant,  for  fear  of  their  rerealing 

aa apcttUR, ■> u  to opeiste  perfectly ai  towbat pui^ioaea a  work  of  such  uncom- 

•near,  teemaacareely  cMdIblei  "Diorf-  monconatmctionwai  to  be  appropriated}" 

•Ml* made  a  Bubterraneou* c*Te  m  ■  look,  Plutarch'a  Lireij  1  Amott'i  E].Phy.416( 

inthe  fbrrn  of  a  humanear,  which  mea-  and  auOioriiie*  referred  to  in  Lempriere'a 

Bured  eighty  feet  In  height,  and  350  in  Chuaial  Diet. 

length.     It  wa*  called  the  Earof  Diony-  (i)  Newton's  Optica,  1   Amotf  ■  EI. 

doa.     The  sounds  of  thi*  nibterraneoui  Pti.  368,  Ice.  The  nAa.  of  sonnd  proceed 

eave  were  all  necessarily  directed  to  one  ftom  the  spot  where  it  originated,  aiml- 

•omnian  ^mpanum,  which  had  a  com-  lar  to  the  circles  in  water  from  the  spot 

munkation  with  an  adjoining  room,  witere  where  it  was  stricken,  1  AiDott't  El.  Fh, 

Dior^MUi  tptat  the  greateat  put  of  hi*  3S8,-fcc.' 


MS  NERVOUS  FUNCTION,  See. 

CHAP.  DC  and  concentrated  into^a  focus;  and  upon  that  principle  it  is  that  echoes 

Sect.  m.  ^ure  produced,  and  that  the  vibrations  which  constitute  sound  are  increased 

^"^"'  by  speaking  trumpets,  domes,  and  whispering  galleries,  which,  it  has  been 

*2^    observed,  may  be  regarded  as  analogous  in  their  operation  to  convex 

'■ —  lenses  or  mirrors.(e)     But  as  regards  musical  sounds,  and  what  is  termed 

'^^^^^      a  musical  ear,  it  is  confessed  that  we  are  quite  ignorant  on  what  the  fa- 
culty depends.(/) 

Ijie  ear  has  been  usually  considered  under  three  orders  or  parts; /!r«f> 
the  outward  or  external  part;  secondly^  the  cavity  in  the  temporal  Done, 
called  the  tympanum,  containing  also  minute  ossicles  or  bones;  and 
thircUy,  the  tube  and  nerves  conveying  the  sensation  to  the  sensorium, 
and  these  several  parts  are  described  in  the  antecedent  plate.( /") 

The  external  part  of  the  ear  is  composed  of  cartilaginous  folds  of  sin- 
gular form,  and  which,  from  their  elastic  nature,  without  having  the  ap- 
pearance of  a  regular  apparatus,  as  in  the  case  of  the  ear  trumpet,  never- 
theless most  efitectually  receive  and  collect  sounds,  and  increase  their 
yibrations,(^)  and  transmit  them  into  the  meatus  auditorius  extemu8,(A) 
which  is  a  tube  about  eleven  lines  or  near  an  inch  long,  conve^ng  such 
sounds  into  and  upon  the  membrane  called  membrana  tympann,  which  is 
stretched  across  the  cavity  of  the  ear,  and  separates  the  external  parts 
from  the  cavity  of  the  temporal  bone,  where  are  placed  all  the  parts  of  the 
tympanum^  or  vul^ly  the  drum  of  the  ear,  from  its  resemblance  to  one 
description  of  that  instrument,  as  well  in  figure  as  effect.(i)  The  latter 
contains  several  small  ossicles  and  bones,  which  vibrate  and  modify  the 
vibrations  of  sound,  and  also  serve  to  communicate  with  the  nervous  ex- 
pansion of  or  near  to  the  auditory  nerve  similar  in  office  to  the  retina  of 
the  eye.( /)  The  auditory  nerve  conveys  the  sense  of  hearing  to  the  sen- 
8orium;(«)  and  it  has  been  conjecturea,  that  the  medium  by  which  the 
undulations  of  the  air  are  ultimately  conveyed  to  the  auditory  nerve,  is  a 
fluid  enclosed  in  a  membrane,  which  enables  it  to  retain  its  form,  and  pre- 
vents it  from  being  diffused  in  the  cavity  in  which  it  is  lodged,(/)  as  in 
complete  deafness  this  auditory  nerve  is,  in  general,  the  only  organ  ap- 
peanng  defective,  it  may  be  reasonably  supposed  that  the  hearing  prin- 
cipally depends  on  the  perfection  of  that  nerve.(m)  The  Eustachian 
tune,  so  named  from  the  anatomist  its  describer,  is  a  passage  extending 
from  the  back  part  of  the  tympanum  into  that  part  of  the  mouth  called  the 
fauces,  and  wnich,  as  will  be  seen  in  the  plate,  is  an  open  passage  lead- 
ing from  the  tympanum  into  the  fauces,  so  as  to  enable  the  air  contained 
within  the  arum  to  have  full  communication  with  the  external  air 
through  the  inouth.  This  is  essential  to  the  perfect  function  of  the  ear, 
and  if  materially  obstructed  or  injured,  thesense  of  hearing  will  be  greatly 
diminished  or  destroyed.(n)    There  are  two  sets  of  nerves  appropriated 

(e)  3  Bast.  114^  115.  imperfectionB,  see  Coop.  Surg.  Diet  tit. 
If)  Id.  122  to  125;  but  see  id.  118,  n.    Ear. 

It  is  singular  to  observe,  that  some  Are  in*  .    (t)  As  to  the  tympanum,  see  Coop, 

desciibadbly  elated  or  depressed  by  vaty-  Surg.  Diet  tit.  Ear;  2  Homer,  Axiat  4^ 
ing  music,  others  not  in  the  least  aitected,        (j)  As  to  the  os^es,  see  3  BosL  117; 

and  others  disgusted,  whilst  the  dog  will  and  Qoop.  Surg.  Diet  tit  Ear;  2  Horner, 

howl  at  the  most  cheerful  music,  as  if  he  Anat  461,  462. 
•*  bayed  the  moon."  (k)  3  Bost  121,  n. 

(/)  3  Bost  115,  &c.;  3  Homer,  Anat        (Q  Id.  114^  n.  119;  end  of  note;  2 

453  to  474;  and  1  Amott,  £1.  Ph.  418,  Horn.  Anat  468. 

(f)  Instances  are  recorded  of  the  whole        (m)  Coop.  Surg.  Diet,  tit  Ear.     See 
of  the  external  ear  having  been  cut  or  also  description  of  ear  in  1  Amott's  EL 
carried  off  by  a  cannon  ball,  and  yet  hear^  Ph.  417  to  419;  2  Homer,  Anat  471. 
ff^  has  been  still  continued^;  Coop.  Surg.        (a)  3  Bost  120;  Coop.  Surg.  Diet  tit 
Diet  tit  Ear.  Ear;  and  see  a  particularly  clear  ezplan^ 

(A)  As  to  the  meatus  auditoriua  and  iU    ^on  in  1  Amott'a  EL  Ph.  417  to  419. 
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t»  the  ear,  one  for  the  immediate  puqxtse  of  receiving  the  impression  of  chap.  ix. 
Bound,  and  the  other  for  the  general  purposes  of  the  nervous  influence.  Sicr.  ni. 
The  first  is  tenned  the  portio  mottia  of  the  seventh  pair  of  the  cerebral  EmmHAi 
nerves;  its  fibres  are  dispersed  over  the  internal  parts  of  the  organ,  and      "**"* 

more  especially  through  the  bony  canals  which  communicate  with  the '- — 

^^mpanum,  constituting  the  immediate  seat  of  the  sense  of  hearing. 
The  general  nerves  are  derived  from  the  fifth  pair,  and  are  principal^ 
Aspersed  over  the  muscles  ojf  the  ear,  of  which  mere  are  manj.(o) 

i¥ith  respect  to  audible  ideas  of  distances,  tiiey  are,  it  is  supposed,  Diitiiioei. 
acouired  hy  persons  who  have  become  blind  after  having  for  some  time 
fully  exercised  the  power  of  vision,  by  comparing  the  strength  of  im- 
pressions of  sound  with  a  previous  knowledge  of  uie  space  which  exists 
between  the  ear  and  the  sounding  bodyj(p)  and,  with  respect  to  those 
who  were  bom  blind,  their  audible  ideas  of  magnitude  are  principally 
applied  in  acquiriag  a  knowledge  of  apartments,  which  blind  persons 
are  often  able  to  estimate  with  considerable  correctne88.(;?)  This  they 
acquire  either  by  attending  to  the  force  of  the  reverberation  which  is  pro- 
duced from  the  walls,  or  by  bern?  told  the  size  of  the  apartments  mey 
usually  inhabit,  and  using  a  certain  short  pace,  that  is,  one  foot,  to  pre- 
vent risk  of  injury  in  stepping  across  it,  and  also  ascertaining  the  crai- 
nary  sound  of  a  voice  speaking  in  the  usual  pitch,  at  the  entrance  or  ex- 
treme end  of  the  room,  and  uien  comparing  the  effects  thus  produced 
upon  the  ear  with  that  in  the  case  immediately  under  consideration,  and 
their  previous  experience,  in  similar  circumstances,  will  lead  to  a  just 
conclusion.(j9) 

If  a  person  be  bom  deaf,  that  is,  as  it  is  termed,  afflicted  with  con-  Of  deaf- 
genital  deafness,  it  follows,  that  as  long  as  the  loss  of  the  faculty  conti-  neM  and 
nues,  he  will,  also,  for  the  reasons  before  stated,  continue  dumb,  or,  ra-  dumbnew; 
ther,  his  power  of  speech  will  continue  8U8pended.{q)    If,  after  bavins 
been  so  born  deaf,  he  should  afterwards,  as  at  the  age  of  nine,  be  cured 
of  the  defect,  and  hear  perfectly,  he  will  have  great  difficulty,  and  will  ' 

occupy  much  time  in  obtaining  a  knowledge  of  the  position  of  soundine 
bodies,  and  still  more  of  imitating  articulate  sounds;  and,  in  a  recorded 
instance,  even  after  an  interval  of  some  months,  his  powers  in  this  re- 
spect were  very  limited.(r) 

^  It  appears  to  have  been  formerly  supposed  to  be  a  necessary  conclu- 
sion, that,  if  a  person  be  bom  deaf,  he  must  be  dumb,  and  that,  as  a 
further  consequence,  it  is  probable  he  would  not  write  words  accord- 
ing to  their  accent  or  sound,  but  merely  by  imitation  of  letters  and 
figures;(9)  and  that  if  bom  deaf  and  dumb,  he  must,  necessarily,  be  an 
iaiot;(^)  and,  although  the  law  has  since  changed,  and  a  person  in  this 
melancholy  state  of  privation  may  evince  understanding,  and,  therefore, 
may  inherit;  and,  also,  on  attaining  twenty-one,  and  evincing  adequate 
mind,  may  manage  his  property,(u)  may  contract  marriage,(2r)  and  give 

(o)  3  Boat.   120,   121  {  Coop.  Sui^.    ty^  by  some  instnicter  in  writing  without 

Diet  tit  Ear}  2  Horn.  Anat.  471.  ever  hearing. 

(p)  3  Boat  122.  (0  ^  Bla.  Com.  304;  andiee post 

f^\  k^^^  oflii  oQo  {u)  Dieken»ony.BUnett\}\i:ktXi*%Vbtp. 

(?)  Ante,  288,  289.  ggg^  ^^^^^  ^  ^^  j,^  ^^  ^^  ^^^ 

(r)  M.  Magendie's  Joum.  vol.  v.  p.  on  attaining  twenty-one,  claimed  po«eft> 

48T;  3  Boat.  122.  gjon  of  her  esUte,  and  the  Loid  Cbancel- 

(«)  Ante,  288,  note,  (f,)  citing  1  Par.  lor  having  put  qiieations  to  her  In  writi^gi 

&  Fonb.  371 ;  eai  quaere  whether  the  ex-  to  which  she  wrote  aennble  arnwen,  gave 

periment  of  H  Sicard,  there  narrated,  effect  to  her  claim;  and  see  authorities,  1 

might  not  be  fallacious.    If  the  alleged  Par.  &  Fonb.  171,  292;  and  post, 

impostor  could  write  at  all,  might  he  not  (x)  Coop.  Surg.  Diet.  tit.  ear;  and  see 

have  been  taught  to  imitate  the  bad  spell'  tit  Deaf  and  Dumb,  vol.  iii.  Supplement 
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CBAP.  ix.  evidence  by  writing  or  ai^s,  and  with  the  assistance  of  an  interpreter:(2f) 
Sbct.  III.  jet  the  preaumptian  of  idiotcj  prevails;  and  able  physiologists  suppose, 
ExTBRiTAx.  ^^^  dumbness  must  exist  when  the  deafness  was  congenital;  but  the 
'&c^  supposition  seems  erroneous:  it  is  true,  that  a  person  bom  deaf,  inas- 
— : — ' —  much  as  he  cannot  hear  sounds,  or  the  articulation  of  words  in  any  lan- 
soage,  cannot,  unless  duly  instructed,  imiiaiti  and  his  faculty  of  meeh 
being  suspended,  he  is  incapable  of  voice  to  express  his  ideas,  but  ne  is, 
nevertheless,  capable  of  uttering  sounds;  and  the  use  of  the  tongue,  as 
regards  speech,  seems  merely  torpid,  and  if  deafness  be  cured,  as  at  the 
age  of  nine  years,  the  individual  will,  gradually,  though  with  difficulty, 
be  able  to  imitate  words,  and»  in  the  course  of  a  few  months,  be  able  to 
8peak:(a)  and,  it  is  now  clearly  established,  that  speech  and  articulation 
may  be  taught,  notwidistanding  congenital  weakness  contiDues;^6)  and 
persons  from  their  nativity  deaf  and  dumb,  may  (unless  otherwise  de- 
fective in  intellectual  powers,  which  is  not,  by  any  means,  a  necessary 
result,)  by  proper  care  and  instruction,  and  the  aia  of  touch  and  smell, 
acquire  considerable  knowledge  and  intelligence,  and  even  the  power  of 
speaking,  although  to  an  incumbered  andlimit^  extent.(/c)  n^ith  re- 
spect to  a  mere  local  or  particular  injury,  it  is  a  well-known  &ct,  that 
those  persons  who  have  lost  the  use  of  one  of  the  ears,  are^  less  able  to 
judge  correctly  of  the  position  of  sounding  bodies  than  those  who  retain 
the  use  of  both.((/) 

Dteeaset  The  diseases  and  injuries  of  the  ear  are  numerous,  such  as  ear-ache, 
andinjuries  which,  with  its  treatment,  has  been  ably  considered,(e)  and  the  dis- 
.of  ear,  ^c.  eases  and  injuries,  and  their  remedies,  have  been  also  pointed  out^) 

Si^dden,  unexpected,  loud  vibrating  sounds  and  noises,  may  ioccasion 

dealh.(ir) 

Hearing,  M      As  the  accuracy  of  hearing,  when  the  organs  are  perfect,  like  that  of 
,xegai^af-  Bigl^t,  depends  on  the  degree  of  attention,  and  the  prupimjuity  to  the 
'*..}irmative     speaker  or  the  sound,  and  other  circumstances,  great  discrepancy  will 
/evidence,    sometimes  ensue  in  the  evidence  of  different  persons  with  regard  to 
aniRBt^-  ^^^^  ^  ®^  °^^  suppose  tjiey  have  heard  or  not  heard.     Hence,  it  is  a 
iSve  tX'  common  observation,  and,  in  practice,  may  be  considered  a  rule,  that 
dence.        the  affirmative  testimony  of  one  witness,  whose  credit  is  not,  in  other 
respects,  impeached^  that  he  did  hear  a  particular  expression  or  sound, 
^  ,)^v         is  to  be  given  effect  to  in  preference  to  the  negative  testimony  even  of 
;    <  twenty  witnesses,  who  sweai-  that  they  did  not  hear  the  same.    Any  rf*/- 

Jieuliy  of  hearing,  as  it  constitutes  a  natural  impediment  to  the  necessa- 
ry quickness  of  perception^  ought  always  to  constitute  an  insuperable  ob- 
jection to  a  Juryman;  but  this  is  too  frequently  disregarded  in  the  admi- 
nistration of  justice. 


T^^irdfy,         The  third  sense  is  SmeU,  which,  however  useful  and  contributing  to 
Sense  of -  — • — 


•  smell. 


to  EncjT.  Brit,  and  Stew.  Phil.  vol.  iii.  (d)  3  Boat.  123. 
401 1  and,  as  to  marriage,  see  Swinbum  on  (f)  2  Goud  298. 
Marriage;  s.  15.  (/)  Coop.  Siirtf.  Diet.  tit.  Ear;  4  Good, 

(y)  RushMa  easct  Leach,  Cr.  C.  455;  184  to  194;  2  Gibson,  Stirg.  143  to  144. 
1  Phil.  Ev.  18;  Peake,  Ev.  127.   fVrUing        (g)  l^e  father  of  two  chiUlren,  one 

is  preferable,  MorrUon  v.  Letlnard,  3  C.  aged  two  yearn  and  the  other  four,  in  the 

&  P.  127.  neighbourliood  of  Horeliam,  in  SiwseXt  rc- 

(a)  BiL  Magendie's  Journ.  vol.  v.  p.  223;  cently  took  them  to  the  top  of  his  house, 
3  Boat.  122;  and  see  1  Goo^  o78  to  «i>81;  and  the  sudden  ringing  of  tlie  dinner  bell 
G.  Smith's  Hints,  Ev.  113,  114.  occasioned  concussion  of  the  bRun,and 

(b)  1  Good,  378, 379;  ante,  289.  their  death,  ui  a  very  short  tioia  aAe^ 
(e)  1  Good,  377.  yards. 
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full  enjojment  of  life,  is,  certainly,  not  essential  to  man's  exi8tence,(A)  chap.  ix. 
though,  m  some  animals,  the  sense  is  so  peculiarly  powerful,  as  to  enable  S><^*  in. 
them  to  secure  their  prej,  as  well  known  in  the  instance  of  sportine  B™»»At 
doffs.    The  immediate  organ  of  smell  is  the  mucous  membrane  called      '^[^ 

Schneiderian,  after  the  anatomist  who  first  accurately  described  it,  and — 

which  lines  the  internal  parts  of  the  nostrils,  and,  especially,  the  turbi- 
nated bones.  This  membrane  is  supplied  very  plentifully  with  blood 
yessels  and  nerves,  the  latter  from  two  distinct  sources,  namely,  from 
the  first  pair,  called  the  olfactory,  and  from  some  branches  of  tne  fifth 
pair,  and  upon  the  latter  of  whicri  the  irritation  is  produced,  which  ex- 
cites sneezmg.  The  olfactory  nerve  does  not,  however,  like  the  optic 
and  auditory  nerves,  terminate  in  a  filamentous  texture,  but  is  reduced 
to  a  pulpy  substance,  which  is,  as  it  were,  incorporated  with  the  mucous 
membrane  for  which  it  is  destined  .(A^  Desmoulins  insists  that  the 
branches  of  the  fifth  pair  of  nerves  are  tne  only,  or  at  least  the  principal 
nerves  of  smell  .(t) 

The  sense  of  smell  will  frequently  become  more  delicate  by  repeated 
exercise,  when  the  senses  of  vision  and  hearing  have  been  suspended, 
and  so  as  to  enable  the  individual  to  discover  the  nature  and  presence 
of  surrounding  bodies.(A)  It  may  be  important  in  judicial  inquiries  to 
remember  that  the  effect  of  habit  will,  frequently,  as  regards  the  sense  of 
smell,  reconcile  and  even  attach  individuals  to  the  most  offensive  efflu- 
via; so  that  in  a  prosecution  or  action,  it  will  be  found,  that  the  evidence 
of  numerous  witnesses  of  undoubted  credit,  that  they  have  experienced 
no  unpleasant  sensation,  will  endanger  a  verdict,  whilst  the  contrary 
evidence  of  others,  who  only,  occasionally,  have  passed  near  to  the  nui- 
sance, will  clearly  establish  that  to  them  it  was  intolerable<(/)  In  these 
cases,  if  the  nuisance  be  near  to  a  highway,  along  which  all  persons  have 
a  riffht  to  pass,  the  affirmative  evidence  of  only  one  or  two  witnesses  of 
credit  oug^t  to  be  given  effect  to,  and  the  concurrent  testimony  of  the 
others  wholly  laid  aside,  because  habit  may  have  reconciled  the  nuisance 
to  them;  but  the  individuals  of  the  public  who  may  not  live  in  the 
neifi;hbourhood  have  a  right  to  continue  and  use  the  public  way  without 
such  annoyance.(in)  As  connected  with  medical  jurisprudence,  we  may 
observe,  that  it  is  laid  down  that  a  person  might  be  inaicted  for  murder 
by  laying  noisome  and  poisonous  fifth  at  a  man's  door,  to  the  intent  by 
a  poisonous  air  to  destroy  him.(n)    But  it  has  been  observed  that  we  are 


(h)  See  Sneezinr,  ante,  116;  respin-  the  hone  would  actu«)1y  turn  round  ra- 
tion, ante,  116;  and  see  a  description  of  thertban  proceed.  Another  witness  alta 
the  organ,  4  Good,  195,  196;  3  Bost.  Lll  proved,  that  tlie  effluvia  was  intolerable 
to  133;  3  Homer,  Anat.  403  to  414;  1  to  him  when  passing,  and  caused  nausea, 
Dungl.  Phy.  97  to  112.  &c.     Twenty  healthy  well-looking  per« 

(A)  3  BosL  131  to  133.  ■^•»  l»^»"«f  actually  on  the  premises^  and 

«»  n^^  «iA  constantly  exposed  to  the  effluvia,  swore 

7\^  that  they  never  experienced  the  slijchtest 

(*)  Id.  130.  inconvenience  or  nausea.    Lord  Tenter- 

(/)  Id.  171.  den,  adverting  to  the  frequent  recurrence 

(ffi)   Sittings  at  Westminster,  before  of  similar  evidence,  directed  the  jiuy  that 

Lord  Tententen,  A.  D.       -,  MS.     The  the  testimony  of  the  twenty  might  be  per- 

•Kmf  V.  Neil,  indictment  for  a  nuisance  in  fectly  true,  on  accoimt  of  habit  having  re** 

boiling  bones,  &c.  near  Maiden  Lane,  conciled  them  to  the  nuisance;  but  that^ 

leading  to  Highgate,  Mr.  Green,  in  sup-  as  it  affected  passengers;  there  must  be  a 

port  of  the  prosecution,  swore  that  the  verdict  for  the  prosecutor,  followed  by 

•tench  WIS  so  overpowering,  that  it  was,  abatement  or  cessation  of  the  nuisance;  2 

iieqiient]^,  with  difficulty,  and  not  with-  Car.  fc  P.  485,  S.  C;  but  that  point  is  not 

out  spumng,  that  he  could  urge  his  horse  reported. 

to  pass  the  premiies»  and  in  certain  di-  (n)  Dalton,  J.  chap,  xciit.  out  of  Mr. 

rcctions  of  wind  when  he  approadied,  Cook's  reading;  2  Par.  fc  Fonb.  111. 
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OBAP.  IX.  not  aware  of  the  existence  of  an j  poisonous  filth  so  noiions  as  to  desfiajr 
SwT.  IlL  by  merely  inhaling  its  stench.(o) 

SSHSBSy  — 

fcc 


Ilgurthfyt        The  sense  of  Taste  is  subservient  rather  to  our  gratification  and  enjoy- 
Sense  of     ment  than  to  our  exi8tence.(9)    It  is  principally  seated  in  the  extreme 
taste  Mid     pi^  of  the  tongue*  though  partly  in  the  fauces  and  gullet.(r)    It  is  said 
^"'^£^•0')  by  high  authonty  that,  generalltf  speaking,  no  aliment  of  an  agreeable 
taste  IS  unhealthy,  and  that  notKing  fit  for  the  food  of  man  in  ill-tasted » 
and  that,  therefore,  in  general^  the  taste  serves  as  an  instructer  to  man 
vhat  he  may  venture  to  eat  and  drink,  but  this  is  a  very  questionable  po- 
sition.(«)    The  tongue,  with  its  gustatory  and  other  nerves,  as  auxiliary 
to  the  sense  of  taste,  has  already  been  considered  when  examining  the  or- 
gans of  digestion.(jp)    But,  though  the  chief  organ  of  taste  is  the  tonsue, 
it  is  not  the  only  organ,  and  the  sense  of  taste  may  continue,  althou^  it 
be  lostCy) 

Dr.  Bostock  observes,  that  the  senses  of  smell  and  taste  are,  in  many 
respects,  very  intimately  connected  with  each  oth^,  and  the  one  frequent- 
ly mistaJcen  for  the  otner;  but  that,  unquestionably,  tlie  nerves  of  the 
tongue  do  receive  inwressions  quite  unconnected  with  smell.(z)  It 
seems,  however,  that  there  is  at  least  considerable  association  between 
the  nerves  of  smell  and  taste;  for  if  that  of  smell  be  lost,  the  sense  of 
taste  will  also  be  absent,(a)  especially  when  the  utter  want  of  smell  was 
coiigenitaI.(6)  The  curious  fact  of  tne  sense  or  appetite  of  taste  being 
more  highly  acute  by  habit  aiid  refinement,  is  observed  upon  by  the  same 
able  au£or.(c) 
jfi^aiaeB  '^^  diseases  and  injuries  to  taste  are  named  paragetma,  or  morbid 
andinjufies  taste,  where  the  sense  of  taste  is  vitiated  or  lost,  and  are  of  three  spe- 
ciesy  1st,  Acute  taste;  2dly,  Obtuse  taste;  and  3dly,  Want  of  ta8te;((2) 
and  their  defects  are  capable  o(  being  relieved  by  various  enumerated  re- 
medies«((Q 


jM^y^  Thtiching,  or  the  sense  of  touch,  or  external  feeling,  is  universally 

Sense  of    clsssed  as  one  of  the  five  sense8,(/)  and  we  shall  find,  when  enume- 
toucb,  md  rating  the  diseases  connected  with  this  subject,  that  under  this  sense  are 
of  extenal  included,  not  only  the  sensation  of  propinquity  and  contact  ivith  a  /o- 
feeliog.(e)  reign  substance^  but  also  the  feeling  of  external  soreness,  itching,  tick- 
ling, or  titiHation,  tingling,  and  pricking,  heat,  coldness,  numbness, 
fidgets,  &c.  Sic.{g)  which,  when  spontaneous,  are  in  truth  rather  symp- 
toms of  approaching  fever  or  inflammation,  or  other  disease,  or  their 
sequels,  than  actually  existing  diseases  or  real  local  affections.(g)    But 
other  physiologists  treat  these,  or,  at  least,  heat  and  cold,  under  another 
head,  and  as  aenacUions  of  a  specific  nature,  giving  rise  to  perceptions  that 
are  specifically  distinct  from'  those  of  either  of  the  five  organs  of  sense. 


(o)  2  Par.  &  Fonb.  111.  {y)  4  Good,  200. 

(p)  See,  in  general,  £1.  Blum.;  3  Boat        (z)  3  Boat  134^  135. 
134  to  136;  4  Good,  200  to  205^  1  Dungl.        (a)  4  Good,  200. 
Phy.  87  to  9r.  (A)  Id.  205. 

(9)3Bo8Liai.  (c)  3  Boftt.  136. 

(r)  Id.  134.  (<0  4  Good,  200  to  205. 

l§)  4  Good,  202 ;-  but  as  (he  very  po«-        (i;)  See,  in  general,  £1.  Blum  227;  3 

tion  admits  exceptions^  no  maa  should  relgr  Bost  126  to  13 1  $  4  Good,  205$  and  see  1 

iJone  on  the  flavour  of  an  unknown  sub-  Dungl  Phy.  73  to  87. 
stance  or  liquid.  (/)  3  Bell,  10$  3  Bost.  126. 

(or)  Ante,  174.  (g)  See  4  Good,  205  to  212^ 
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though  the  sensations  of  heat  and  cold  are  referred  in  a  great  measure  to  cbap.  ix. 
the  surface  of  the  body,  where  is  also  the  sense  of  touch,{h)  and  they  Sect.  III. 
insist  that  the  impres»ons  of  heat  and  cold  are  received  by  different  Extmfai 
nerves  to  those  of  the  sense  of  touch.(t)     The  organ  or  seat  of  touch,  in      ^""^ 

its  healthy  action,  is  the  skin  and  the  extreme  sensitive  branches  of  the 

nerves  leading,  not  only  to  the  fingers  and  toes,  but  to  the  surface  in  al- 
most every  part  of  the  body,  and  it  is  remarkable  that  the  nerves  of  touch 
have  ganglions  near  their  origin. (A:)  It  is  certain,  however,  that  inde- 
pendently of  constant  use  properly  assisting  in  causing  the  fingers  to  be 
most  susceptible  of  the  sense  of  touch,  there  are  at  the  extremities  very 
fine  papillae,  or  small  elevations,  into  or  immediately  under  which  nerves 
communicate,  and  these  are  the  seat  of  touch. (/)  It  has  been  observed, 
that  if  our  sources  of  information  were  confined  to  the  sense  of  touch,  our 
ideas  would  be  very  limited,(m]  but  that  one  great  use  of  touch  is  to  cor- 
rect the  impression  that  we  denve  from  the  other  senses,  and,  therefore, 
when  we  have  it  in  our  power  to  apply  the  organ  of  touch  to  a  body  un- 
der examination,  it  is  had  recourse  to  as  the  mode  which  enables  us  to 
acquire  the  most  satisfactory  information  respecting  it;(n)  and  it  has 
been  urged  that  if  a  person  bom  blind  ^ere  to  recover  his  sight,  he  could 
not,  wiuout  the  assistance  of  touch,  ascertain  the  difference  between  a 
^lobe  and  a  cube^a)  and  a  singular  case  is  mentioned  where  the  exceed- 
ingly fine  sense  (^  touch  which  dumb  persons  are  sometimes  gifted  with, 
is  apt  to  be  mistaken  for,  the  faculty  of  hearing,(  j9)  and  where  even  the 
most  gentle  shutting  of  a  door  was*  perceived  merely  by  the  very  small 
iremmous  motion  communicating  across  the  room  to  and  up  the  legs  (rf* 
the  chur  upon  which  the  deaf  and  dumb  person  sat,  and  which  she  per- 
ceived by  tne  tremulous  effect  on  her  legs  and  back.  It  is  a  sense  that 
may  be  greatly  improved  by  habit,  and  therefore,  though  in  general  we 
use  the  fingers,  yet,  if  they  be  lost,  the  faculty  ma^  be  acquired  by  the 
toes  or  other  parts  in  nearly  an  equal  degree  of  sensibility,  and  there  does 
not  appear  to  be  any  perceptible  peculiar  organization  in  the  fingers  for 
the  purpose  of  touch,  though  from  habit  they  have  become  more  suscepti- 
ble.(^)  Nevertheless,  as  uie  thumb  and  finger  are  the  only  natural  or- 
eans  adapted  to  the  cocking  a  gun  and  pulling  the  trigger,  it  is  well  known 
tiiat  the  loss  of  them  is  a  disqualification  for  the  army,  as  it  is  not  antici- 
pated that  their  loss  can  be  readily,  or,  at  least,  with  facility,  supplied, 
and  the  conseji^uence  of  an  injury  to  them  not  unfrequently  become  the 
subject  of  judicial  inquiry  $(r)  and  the  well  known  habit  of  a  particular 
person  using  the  left  instead  of  the  right,  or  proof  of  the  converse,  and 
that  the  act  must  have  been  effected  by  the  left  hand,  may  frequently  as- 
sist in  the  dis(covery  of  a  criminal  •(») 

The  diseases  and  defects  in  the  organ  or  sense  of  touch  are  termed  Diseaset  or 
parapsis,  or  morbid  touch,  where  the  sense  of  touch  or  general  feeling  is  defects  and 

^^— ^'^■^^^^— ^— '^^-'~'~"^~»— ~^-^^^'^~^— ^^^-^^■^— "^■~^— ^^— ^™^'^-^— ^^"^■—^"^■^^i^—         ' '       'I      I       ^— ^— 

(A)  3  Boat  136  to  138.  (q)  3  Bost  128;  but  see  4  Good,  206,, 

(t)  Id.  138.  207,  as  to  the  ganglia  of  the  nerves  at  the 

(k)  Mayo's  Outlines  Human  Physiolo^  extremities  of  the  fingers, 
gy,  2d.  cd.  402j  4  Good,  206.  /  x  w    *  ^^       r  •  j-  -j    i       **•         ip 

^(/)  1  Dungl.  Phy.  79.  W  j^""^^  °^  indmduals  cutting  off 

(m)  3  Boat  128.  fj  mutilatmg  fingers,  to  avoid  serving  in 

(n)  El.  Blum.  227,  230,  where  see  a  ?^,!fZ?'.ri  ^^"^  f"'?^"^-^  "^^^^  u' 

fulldfescriptionof  touih  in  general;  and  ^f  ^'  "^/'u     fi""  <J*«^t7^,»>y 

see  3  Bolt.  126  to  131;  4  Good,  205;  "^^^^   '""^k  "^{L^^*   ^"^f^^"    "^^1^}^ 

Coop.  Surg.  Diet.  tit.  Ear.   See  the  fraud  ^"tl^^^L^X  ^^^^f'^^S^^V'  ^  "^i? 

pmctised  by  Jaeob  on  Isaac  and  Esau,  P^?^"'  see  3  Par.  &  F.  o3,  34;  ante,  37, 

Genesis,  c.  xxvii.  r.  22.  "'  ^^'^ 

(o)  3  Boat.  129,  n.  (»)  Patch's  case,  3  Par.  &  F.  34^  n.  (a,) 

(  p)  Coop.  Surg.  Diet.  432;  ante^  290,  and  Rex  v. ,  Hai^.  Stato  Trials,  App. 

M.  (x,)  29;  3  Par.  &  F.  33,  34. 
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OHAP.  IS.  vitiated  or  lost,  and  Dr.  Good  classes  these  under  three  species,  Istr 
8icT.  IIL  Where  there  is  an  acute  sense  of  touch  or  general  feeling)  2d  I  j,  An  in- 
EmavA&  sensibility  of  touch  or  general  feeling;  and  3dly,  Where  there  is  an  illu- 
^*~'**  sorj  sense  of  touch  or  general  feeling;  and  each  of  these  is  capable  of 
being  relieved  or  diminished  bj  appropriate  remedies.(/) 


SSHSIIb 

Sec. 


injuries  •£• 
fectin^ 
■elite  of 
touch. 

Sixihfy, 
Monov. 


We  have  seen  that  some  anatomists  and  physiologists  add  a  sixth  sense, 
that  of  mo/ton»(u)  which  it  is  admitted  is  quite  distinct  from  the  nerves 
of  touch.  There  is,  it  is  considered,  a  set  of  nerves  appropriated  to  the 
sensitive  faculty  of  the  muscles,  and  also  distinct  from  those  nerves  which 
give  them  the  power  of  motion.(2;) 


Seventhfyt  The  faculty  of  Speech  or  Voice  has  also,  we  have  seen,  been  considered 
Spxxcaand  a  seventh  sense,(j/)  though  more  properly  it  is  rather  a  mode  of  relating 
VoioB.  or  communicating  ideas  of  other  senses  than  in  itself  a  sense.  In  exa- 
mining the  organs  of  respiration  we  in  due  order  considered  the  princi> 
pal  or^n  of  voice,  namely,  the  larvnx,  and  we  there  saw  that  the  vcHce 
itself  IS  the  sound  of  the  air  propelled  through  and  striking  against  the 
sides  of  the  glottis,  or  aperture  into  the  mouth;  and  the  shrillness  or 
roi^ness  of  die  voice  depends  on  the  natural  or  assumed  internal  diame- 
ter of  the  glottis,  its  elasticity,  mobility,  and  lubricity,  and  the  force  with 
which  the  air  is  propelled,(z)  and  it  has  been  observed  that  a  very  mi- 
nute variation  in  the  capacity  of  the  glottis,  as  even  not  exceeding  the 
54th  part  of  a  silk  worm's  thread,  or  one-three  hundred  and  fifty-fourth 
part  of  a  hair,  will  occasion  a  sensible  difference  of  tone.(ii^  Speech  is 
the  modification  of  the  voice  into  distinct  articulations  in  tne  cavity  of 
the  glottb  itself,  or  in  that  of  the  mouth  or  the  nostnls,(6)  accjuired  by 
successive  imitations  of  others*  These  have  already  been  sufficiently  de- 
scribed.(€) 

The  de-         The  defects  and  diseases  affecting  speech  are  numerous,  and  of  three 
^^^  ^^    generic  divisions,  each  of  which  is  again  divisible  into  different  species* 
eaae^  and  ^(^^  ji^g^  genus  is  aplumia,  dumbness^  or  speeMesanesa^  or  inability  of 
fectinc       speech,  am  which  also  is  of  three  species;  1st,  elingual  dumbness,  or 
MicocnCrf)  ^P^chteasness  from  destitution  of  a  tongue,  either  congenital  or  subse- 
^uently,(e^  but  which  is  not  always  a  necessary  consequence  of  the  ab- 
sence of  the  tongue;(/)  the  second  species  is  atonic  dumbness,  arising 
from  the  loss  of  the  use  of  the  tongue  by  injury  to  the  nerves,  sudden 
shock,  &c*;(g)  the  third  species  is  deaf  dumbneaa,  or  speechlessness  from 
deafness,  congenital  or  produced  during  early  infancy J(A)    This  we  have 
seen  is  usualfy  considered  a  necessary  incident  of  congenital  deafness; 
but,  as  suggested,  it  may  then,  in  reality,  only  constitute  &  suspension  of 
the  power  of  speech,  and  may  be  restored  if  deafness  be  removed.(t)  The 
secmd  genus  is  merely  dissonant  voioe,  where  the  sound  of  the  voice 
is  imperfect  or  depraved,  and  which  is  of  three  species,  as,  1st,  a  whisper- 
ing vmce;  Sd,  a  voice  of  puberty;  or,  Sd,  an  unmelodious  voice.(it) 


!; 


(Q  4  Oood,  2Q5  to  212;  as  to  the  senaa- 
tiona  of  heat  and  cold,  see  3  Bost  T36, 
fcc.  and  post 

r«)  Ante,  386;  3  Bell,  10. 

[x)  See  Mr.  BelVs  obsertations,  Phil. 
Truis.  for  A.  D.  1826,  p.  163;  3  Bost  139. 

(y)  Ante,  387;  3  Bell,  6. 

(r)  Ante,  95,  96. 

(a)  1  Good,  382. 

(b)  Id.  341)  1  Dungl.  Phy.  386. 

(c)  Ante,  95, 96f  and  1  Good,  339  to 


347;  Jackson's  Prin.  Med.  387  to  292. 

(d)  See,  in  general,  1  Good,  369  to  396f 
Amer.  Cyclop.  Prac  Med.  tat  Aphonia, 
Copl.  Diet.  Prac.  Med.  tit.  Voice. 

(e)  1  Good,  370. 

(/)  Id.  346;  but  see  ante,  175. 

(f)  1  Good,  373. 
(*)  Id.  375. 

(t)  Ante,  289;  and  G.  Smith's  Hints  ibr 
Examination  of  Witnesses,  113, 114. 
(k)  1  Good»  381  to  386v 


THE  EXTERNAL  8ENSB8«-SPEECH»  VOICE,  &c.  t09 

The  third  genus  is  dinsonant  Speech,  where  the  articalation  is  imperfect  obap.  ix. 
•or  depraved,  and  is  of  two  species;  1,  Stammering,  where  the  flow  of  Sicr.  IIL 
the  articulation  is  disturbed  by  irregular  intermissions  or  snatches,  and  ^x^m^ 
is  of  two  descriptions,  hesitation  or  stuttering, (/)  and  either  of  these  has       s^*** 

been  considered  as  constituting  a  disability  to  continue  an  ofiScer  in  the — 

army,  since  a  hesitation  or  stuttering  in  the  timely  giving  of  the  word 
'*  halt,'*  or  other  word  of  command,  might  expose  a  whole  company  or 
line  to  destruction*  These  defects  are  capable  by  attention  of  beine  al- 
leviated, if  not  entirely  overcome.(m)  And,  2dl  v,  misenunciation,  where 
the  sounds  are  freely  articulated,  but  inaccurately  enunciated.(n) 

Speech,  as  well  regarding  particular  words  as  tones  of  voice,  may  be-  Speech  » 
come  exceedingly  important  in  the  administration  of  justice.    The  un-  ^^^ 
guarded  adopUoa  of  a  particular  local  pronunciation,  phraseolo^,  or  •▼^"*®** 
articulation,  may  justly  lead  to  a  conclusion  tliat  a  party  is  a  native  of» 
or  has  been  long  resident  in,  a  particular  district;  and  the  use  of  a  slang 
or  vulgar  term  known  to  be  peculiar  to  a  particular  individual,  or  set  of 
persons,  may,  like  the  proot  of  a  particular  habit,  sufficiently  identify 
the  person  who  used  it,  to  have  been  the  individuid  who  also  did  some 
other  illegal  act.(o)    But  as  regards  the  proof  of  the  identity  of  a  person 
merely  by  a  witness  swearing  to  a  knowledge  of  a  peculiarity  in  his 
voice,  and  having  heard  the  voice  of  a  supposed  offender  on  a  dark  night, 
has  been  considered  too  uncertain  to  be  relied  upon,  as  many  members 
of  the  same  family  frequently  have  the  same  peculiarity .(p) 


We  will  here  merely  allude  to  Instincts  and  Habits,  so  singularly  and  onmtincts 
mysteriously  superior  In  some  animals,  and  the  knowledge  of  which  will  «nd  habils. 
not  unfrequently  lead  to  the  discovery  of  truth,  (g)    These,  as  they  may 
affect  evidence,  will  be  considered  in  the  third  part .  of  this  work,  and 
are  here  only  alluded  to  as  in  some  degree  connected  with  the  organs  of 
sense.(r) 

-    '       - 

(/)  1  Goodf  386.  place  of  their  usual  resort,  may  be  in- 

(m)  1  Good,  387;  Dr.  Cormac  on  He-  stanced.     M.  Serres  makes  a  curious  re- 

mtfttion  of  Speech,  A.  D.  1828;  and  see  mark  upon  the  relation  which  the  faculty 

Philoaopby  of  the  Human  Voice,  by  J.  of  instinct  bears  to  the  development  of 

Riiah,  M.  D.  the  fifth  pair  of  cerebral  nerves;  namely^ 

(n)  1  Good,  389,  wliere  there  is  an  in-  in  man,  these  nerves  are  peculiarly  small, 

teresting  consideraticm  of  different  Ian-  whilst  in  the  bee  they  are  remarkably 

guages.  large,  so  as  to  afford  some  ground  for  the 

(o)  In  Bhke  v.  Pinfold,  tried  on  the  opmion,  that  instinct  differs  from  rationat 
Western  Circuit,  A.  O.  1832,  before  laculty  as  well  in  its  seat  at  in  the  mode 
Taunton,  J.,  afterthe  trial  the  juror  stated  of  its  operation.  See  3  Boat  303.  As 
that  the  jury  came  to  a  conclusion  that  the  regards  habit9f  the  result  of  a  recent  trial 
plaintiff  had  used  certain  low  and  coarse  established  the  importance  of  attending 
expressions  towards  tlie  defendant's  wife,  to  them.  Thirty-two  witnesses  positively, 
notwithstandinf^  the  e  vide  nee  was  in  other  and  it  is  believed  consci  entioualy,  swore  to 
respects  unceruin,  merely  on  account  of  the  identity  of  a  cow,  for  which  an  action 
the  singularity  of  the  terms,  and  its  having  of  trover  was  depending,  in  order  to  esta- 
been  proved  that  the  plaintiff,  on  other  i>lish  tluit  the  same  belonged  to  the  plain- 
occasions.  Was  in  the  liabit  of  using  the  tiff,  most  of  them  also  relying  on  their 
same  whenever  he  was  in  an  ill  huniour.  knowledge  of  the  particular  breed,  and 

{p\   Per  Denman,  C.  J.,  in  Hex  v.  the  circumstance  of  all  the  epuw  being,  as 

Clarke,  27ih  March,  1834,  at  Norwicli,  it  was  termed,  duiZ-Aetu/ed^  whilst  two  wit- 

and  the  jury  acquitted  the  prisoner.  nesscs,  to  the  satisfaction  of  the  jury, 

(jjD  See  the  next  note.  proved  that  the  cow  belonged  to  the  de- 

(r)  See  3  Boat  180  to  185.  As  regards  fendant,  by  swearing  tliat  whilst  the  plain- 

tfi#/tnd  the  powers  of  pigeons  and  of  dogs  tiff's  drover  was  miving  the  cow  witU 

when  placed  in  an  unknown  and  distant  others  along  a  hi? h-way,  the  cow,  on  ap- 

countiy,  of  immediately  discovering  and  preaching  the  defendant's  fiuin,  suddenly 

jproceewng  back,  in  a  direct  line,  to  the  and  impetuously  rushed  from  the  her4 
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CHAP.  IX.  Besides  <fae  tangible  and  actaallj  diaeemibh  organs  of  the  nenroas 
SicT.  ni.  system,  and  those  belonging  to  the  external  senses,  there  are  certain  cor^ 
0»  SsHSA.  pof^oi  stmationB  and  feelingSt  which,  although  of  a  specific  nature,  yet 

1^^ cannot  be  traced  or  attributed  to  any  particular  known  organ  or  part,  or 

bodily  faculty,  that  has  been  discovered^  such  as  the  aensaliona  of  heat  and 
cold,  of  muscular  motion,  of  hunger,  and  thirst,  and  of  the  sexual  organs. 
Those  of  heat  and  cold  are  generally  referred  to  the  surface  of  the  body, 
and  seem  naturally  to  be  felt  nearly  in  equal  degree  in  every  part.  These 
we  know  are  not  in  exact  proportion  to  the  degrees  of  external  heat  or 
cold  or  clothing,  but  rather  depend  upon  the  state  of  the  temperature  of 
the  particular  individual,  and  perhaps  principally  the  state  of  circulation 
of  tne  blood  $  one  familiar  instance  is  the  slight  shivering  or  chill  fre- 
quently experienced  by  healthy  persons  after  eating  a  hearty  meal,  and 
which  IS  attributable  to  the  progress  of  assimilation  of  the  chyle  with  the 
blood,  or  probably  whilst  passing  from  the  thoracic  duct  into  the  subcla- 
vian vein,  and  the  succeeding  heat  indicating  subsequent  relaxation  of  the 
capillaries.(9)  Mental  impressions  of  various  kinds  also  have  the  effect  of 
almost  instantaneously  increasing  or  diminishing  as  well  the  actual  tem- 
perature as  the  sensation  of  it;  Dr.  Bostock  supposes  that  the  seat  of 
these  sensations  is  the  same  as  that  of  touch,  and  that,  like  touch,  they 
may  be  referred  to  the  nerves  that  are  distributed  over  the  catis;(/)  but 
to  this  there  are  certainly  exceptions,  as  illustrated  by  the  above  familiar 
instance.  The  sensation  of  Motion  is  of  a  specific  kmd,  and  completely 
different  from  that  of  touch,  strictly  so  called,  and  is  to  be  referred  to 
the  contraction  of  the  muscles  producing  certain  impressions,  which  are 
conveyed  to  the  sensorium,  and  excite  corresponaing  perceptions.(ti) 
The  sensation  of  hunger  and  thirst,  previously  noticed, (or)  and  of  uie 
sexes,  considered  in  the  next  chapter,  are  styled  app^ites^  and  consist 
in  uneasy  sensations,  which  seem  to  be  produced  by  a  peculiar  condition 
of  certain  secreting  organs,  and  which  are  remov^  by  a  change  in  the 
condition  of  such  organ8.(y)  Whether  or  not  there  are  nerves  appro- 
priated to  these  several  sensations  seems  to  rest  on  conjecture,  but  as  in 
every  part  of  the  body  which  is  provided  with  nerves,  we  fiossess  a  de^ 
gree  oi  feeling  which  seems  to  be  independent  of  external  impressions, 
and  all  such  parts,  from  the  operation  of  various  circumstances,  both  in- 
ternal and  external,  become  tne  seat  of  pain,  there  seems  to  be  no  doubt 
that  there  are  nerves  which  convey  every  sensation  to  the  sensorium 
commune,  where  it  becomes  perceptible.(2r) 


Sect.  IY. — Of  Temper,  Passions,  Emotions,  Affections,  and 

Feelings. 

Finl,         As  distinguishable  from  temperament  and  temperature,  which  we  have 
OFTxvnm.  ge^n  mQ^e  immediately  affect  the  corporeal  state  of  man,(a)  Temper  or 
Disposition  is  that  particular  cast  of  mirul  which  affects  the  m«n/flu  parts 
of  the  frame  or  intellectual  faculties,  and  renders  the  perception  of  cer- 
tain qualities  capable  of  making  a  more  prompt  or  a  more  durable  im^ 

through  intricate  lanes  until  she  stopped  («)  Park's  Inquiry,  192,  193 «  3  Bost 

at  her  accustomed  cow-house,  where  she  136. 

had  been  bom  and  bred,  and  where  she  n\  3  Qoet,  138. 

could  not  have  been  for  two  years.    Such  ^  v  .1  ^gg 

was  the  effect  of  evidence  of  habit.     We  ^  ^ 

hare  also  seen  that  the  proof  of  a  person  (*)  ^^^  ^^°* 

from  habit  being  left-handed  may  tend  to  (y)  3  Bost.  140, 141;  Jackson's  Priiw 

his  conviction  of  a  crime,  ante,  37,  n.  (n,)  Med.  370  to  375. 

and  307,  n.  («,)  and  Patch's  case,  3  Par.  (z)  SembU,  3  Bost  143. 

^  Fonb.  34>  n.  (a.)  (o)  Ante,  49,  50. 
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pression  upon  one  person  than  another*  and  if  it  may  be  termed  the  iem'  cbap.  dc 
perament  of  the  mtnd,  as  distinguishable  from  that  of  the  body,  although  Sicr.  IV* 
probably  attributable  to  the  same  or  similar  circumstances  in  tKe  structure  r^"'^"^ 
of  the  whole  frame.  We  deem  that  man  of  irascible  temper  who  is  always  **^^"^ 
disposed  to  be  angry  at  trifles,  and  him  we  praise  as  humane  who  is  tmi-  » 

formlv  disposed  to  commiserate  sufferings.  (6)  But  even  these  mental 
qualifications  are  generally  much  influenced  bj  the  particular  state  of  the 
body;  a  fact  which  we  all  practically  know,  and  frequently  watch  in 
others,  (c)  These  qualifications  of  the  mind,  however,  are  much  more 
under  the  influence  of  careful  education*  than  the  temperaments  of  the 
bodycBn  be  affected  by  pathological  or  medical  care.  nence4he  import* 
ance  of  the  earliest  moral  and  religious  precepts,  encouraged  by  example, 
ao  as  on  the  one  hand  to  rouse  and  stimulate  an  unfeding  temper  or  mind 
to  works  of  charity  and  benevolence,  and  to  restrain  and  limit  the  too 
liberal  or  humane  temper,  and  render  it  more  cautious  and  discriminate 
in  works  of  charity  and  humanity,  lest  the  naturally  amiable  temper 
should  become  prodigal,  and  ultimately  distress  and  sour  the  mind,  from 
the  inability  to  continue  its  ^nerous  propensity,  (d)  We  are  taught  by 
4he  laws  of  moralitj,  and  still  more  by  revealed  religion  and  heavenly 
example,  so  to  modify  our  tempers  as  to  become  prone  towards  good,  and 
restrained  from  evil  actions;  and  hence  it  is  no  excuse  in  law,  if  any 
undue  propensity  be  indulged,  so  as  to  become  injurious  either  to  our- 
selves or  to  society,  (cf)  Bat,  even  in  the  administration  of  the  law,  the 
circumstance  of  a  person  being  unhappily  of  an  irascible  temper,  yet 
laudably  endeavounng  to  curb  and  restrain  its  indulgence,  may  occa- 
sion mitigation  of  punishment  for  an  injury  committed  by  him  under  a 
strong  and  malevolent  excitement,  purposely  occasioned  by  another  who 
knew  of  such  disposition.  We  practically  know  that  what  is  commonly 
termed  good  temper,  good  nature  or  good  humour^  powerfully  affects  the 
bodily  functions,  and  generally  occasions  composure,  fatness  and  good 
health,  whilst  the  sour,  peevish,  and  fretful  temper  in  general  induces  an 
excess  in  the  secretion  of  bile,  and  irregular  health  and  spare  habit.(e) 

Perhaps,  next  to  the  organs  of  external  sense  and  sensation,  in  the  Aosnifyp 
ascending  scale  towanls  the  highest  mental  faculties,  are  those  Passior^^    ^  ^^^ 
Emotions^  and  Jlffeciions  whicn  more  or  less  influence  man  as  well  as  p"'^"^ 
animals.    The  study  of  the  passions  has  been  regarded  by  some  as  ex-  ^inc^ 
clusively  belonging  to  the  department  of  morals  or  metaphysics;  but  this  nova,  and 
is  much  too  limited  a  view,  for  they  are  very  nearly  related  to  our  corpo-    lixirrAi. 
real  ominization,  and  have  a  most  important  influence  over  it,  so  as  to  oc-  Fbuivm, 
casion  health  or  disease,  and  gradual  or  even  sudden  death:(/)  and  even   and  how 


Sb)  Cogan  on  Passions,  11, 12.  B.    The  defence  for  stabbing  prosecutor 

c)  The  temper  is  ^reaXXy  affected  by  was,  that  prisoner  was  known  to  be  of  an 

indiration,  Dr.  Johnson  on  Indigestion,  irascible  temper,  and  prosecutor  entered 

31,  33;  Lord  Chesterfield  advised,  *<Be-  his  room  and  provoked  him.    Per  judges, 

fore  askin?  a  farour  of  a  lord,  take  care  to  The  circumstance  of  a  party  being  of  a 

ascertain  from  his  valet  whether  he  has  violent  temper  constitutes  no  excuse,  at 

had  a  copious  evacuation,  for  if  he  be  in  a  every  one  is  bound  to  restnun  such  temper, 

state  of  indigestion,  he  will  be  sure  to  re-  or  there  would  be  no  security  for  life.  The 

fuse.     It  is  frequently  important  to  watch  prisoner  was  convicted,  but  recommended 

the  time  and  season  when  the  temper  may  to  meicy. 

be  more  particularly  disposed  to  generous        (e)  5  Good,  199  to  200,  sed  qusere, 

acts.''  Modem  physiologists  deny  the  result  as  to 

(d)  See  a  beautiful  illustration  in  Par-  bile, 
net's  Hermit  (/)  Cyclop.  Prac.  Med.  tit  Antiphlo- 

(d)  Bex  v.  IVeagky  Old  Bailey,  11th  gistic  Regimen;  3  Best  203  to  208;  and 

Sept.  1833,  cor.  Patterson,  J.,  and  Gurney  see  4  Gooil,  66,  &c.; anger,  why injiuioui^ 
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OHAP.  IX.  those  physiolngists  who  deny  the  materiality  of  the  mind,  admit  that  the 

SioT.  IV.  operations  of  mind  and  body  are  so  intimately  connected,  and  the  one 

P^««">»^  part  of  our  frame  has  so  much  power  over  the  other,  that  no  system  of 

*'^®"'»  physiology  can  be  perfect  in  which  the  passions  and  mental  faculties  are 

■X — ^ —  entirely  dfi8regarded;{g)  and  the  intellectual  functions}  although  not  so 

M«  ttiTob-  ^^^^  ^^  object  of  physiology  as  those  considered  in  the  preceding  chap- 

jects  of  *  ^^»  y^*  many  of  them  are  so  closely  connected  with  the  physical  change 

inedieal  or  of  the  body,  as  to  require  considerable  attention  in  any  system  which 

kgal  inter-  Professes  to  give  an  entire  view  of  the  animal  economy;  and  whatever 

ference.      hypothesis  may  be  adopted  upon  the  subject  of  materialism,  it  is  obvious 

that  the  passions,  emotions,  and  intellectual  faculties,  possess  the  power 

of  acting  upon  matter,  and  actually  do  exercise  a  very  extensive  influence 

over  the  animal  body;  and  for  this  reason  discreet  physicians  frec|uentty 

forbear  to  communicate  to  their  patients  any  apprehension  of  their  being 

in  a  dangerous  or  precarious  state.^A) 

It  is  tnerefore  essential  to  investigate  the  nature  of  passions  and  emo- 
tions, and  to  trace  their  effects,  though  unhappily  the  investigation  will 
evince  that  too  frequently  the  mind  is  weak  and  selfish,  and  that  almost 
in  every  one,  more  or  less,  they  are  not  adequately  restrained  by  moral  or 
religious  precepts.    Why  is  it  so  frequent  tnat  man  will  be  stimulated  by 
the  passion  or  emotion  of  pride  even  to  self-destruction,  rushing,  though 
unprq>ared,  criminally  into  the  presence  of  his  Creator*  merely  because 
he  has,  perhaps  by  an  absurd  speculation  or  gambling  transaction,  become 
unable  to  pay  his  bills,  or  satisfy  what  he  terms  a  debt  of  honour;  when 
he  can  bear,  with  comparative  composure,  the  sudden  discovery  of  the 
infidelity  of  his  wife,  the  seductjon  of  his  daughter,  or  the  dishonour  of 
his  son?    The  diversities  in  the  effects  of  these  passions  are  truly  mys- 
terious. 
The  bene-      We  will  first  consider  the  effect  of  passions,  emotions,  and  affections 
ficialor  in-  upon  the  mind  and  body,  with  some  allusions  to  the  remedies,  and  then 
wnow  cf-  examine  how  far  the  law  has  interfered  upon  these  subjects.    We  have 
^^^^f      seen  that  there  is  scarcely  an  organ  or  function  of  the  human  frame  that 
2J^JJi     niay  not  be  directly  affected  and  disordered  by  the  indulgence  or  in- 
andaffec-   Auence  of  one  or  more  of  the  Passions.     Dr.  Copland,  in  nis  excellent 
tionspnihe  work«  practically  demonstrates  how  many  diseases  are  attributable  to 
bodvaf       sentiments  and  passions*  and  how  greatly  they  may  be  modified  as  well 
wall  as       bj  medical  as  by  mental  regimen,(t^  and  he  adduces  many  interesting 
Y"*"^         instances,  which  will  be  more  properly  enumerated  in  the  second  part  of 
this  work,  evincing  how  much  more  the  passions  and  emotions  should  be 
attended  to  as  wellby  physicians  as  in  the  administration  of  the  law,  than 
has  hitherto  been  observed.    Dr.  Barlow,  in  a  valuable  article  upon 
antiphlogistic  r^men,  speaking  generally  upon  the  effect  of  excitement 
upon  an  already  diseased  person,  observes,  that  mental  excitement  is 
capable  of  disturbing  all  the  bodily  functions,  and  of  exaspei^ating  every 
symptom  of  fever;  of  ordinary  exertion  of  mind,  the  febrile  patient  is  soon 
renclered  incapable  by  the  effects  of  disease,  which  speedily  hebetate  the 
mental  energies.    The  morbid  excitement  of  the  brain,  which  results  from 
its  special  derangement,  is  itself  a  symptom  of  disease,  and  as  such  is  the 
propMcr  province  of  the  medical  attendant,  who  should  direct  the  appro- 
priate treatment;  all  ordinary  excitement  of  mind  of  which  the  patient 
may  be  susceptible,  should  be  carefully  restrained,  or  permitted  only  with 


B.Ru8h,  Med.  Inq.&c.  on  Diseases  of  tlie  relations  may  prepare    tlie   patient  ibr 

Mind,  334.  death. 

(g)  1  Boat.  262,  263.  (t)  Copl.  Prac.  Diet  Med.  tit.  Disease; 

(a)  G.  Smith,  5j7;  2  Bell,  98;  Sir  and  see  the  effect  of  passion  on  the  blood. 

Henry  Halford,  Med.  Gaz.  600  to  603,  Copl.  Diet;  and  on  Deglutition;  Jackson, 

where  see  the  exceptions,  in  order  that  Princ.  Med.  351  to  260. 
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extreme  caution;  perfect  nuiescence,  both  of  body  and  mind,  being  that  chap.ix. 
state  which  will  best  second  the  medical  treatment.  Indeed  it  is  the  same  Sxct.  IV. 
principle  which  applies  to  mental  as  to  bodily  rest;  for  though  in  refer-  P^»Mo»»f 
ring  to  mind,  the  remarks  are  applied  to  the  manifestations,  the  reason-  *^^®"*» 

ing  i&  really  directed,  not  to  these  but  to  the  physical  state  of  the  brain, — 

on  which  they  depend,  and  which,  under  fever,  is  sensibly  disturbed  by 
whatever  gives  rise  to  such  mental  emotion;  and  consequently,  the  moral 
treatment  of  the  invalid  is  no  unimportant  part  of  the  antiphlogistic  regi- 
men ;f  A)  and  Dr.  Roget,  in  his  interesting  article  upon  Age,  observes, 
that  the  most  frequent  predisposing  cause  of  climacteric  disease  is  mental 
anxiety  and  gujffering^  the  corroding  influence  of  which  vnU  eventually 
sap  tliefoundaiione  of  the  most  robust  con8tituiion.{l)  Dr.  Good  observes, 
that  a  sober,  quiet,  and  regular  habit  of  life,  with  a  due  attention  to  the  in- 
gesta  and  e^e»tsL,andparticidarlyto  a  tranquillized  state  of  mind^  will  often 
enable  the  valetudinarian,  although  dangerously  predisposed  to  sudden 
death,  to  reach- even  his  threescore  and  tenth  year  with  cheerfulness  and 
content;(m)  whilst  the  death  of  a  consumptive  person  will  be  accelerated 
by  numerous  passions,  as  mortified  ambition,  disappointed  love,  and  even 
home-longing,  when  at  a  remote  distance  from  mends  and  country ;(n) 
and  it  was  well  established  in  the  instance  of  Marinus  de  Caballis,  am- 
bassador at  Paris  from  the  Venetian  States,  that  his  palpitation  of  heart 
and  intermitting  pulse  was  attributable  to  nervous  atfection^  occasioned  en- 
tirely b^  the  great  charge  of  important  state  matters,  which  pressed  heavy 
upon  his  mind,  increased  by  aejection,  in  consequence  of  his  physician 
having  indiscreetly  prognosticated  his  death,  and  which  was  prevented  by 
other  more  judicious  advice,  avoiding  the  exciting  cause,  by  temporary  re- 
tirement, and  taking  cordial  medicines,  accompanied  with  the  assurance 
of  recovery.(o]  Mental  emotions  particularly  aftiect  the  secreting  organs. 
It  has  been  said  that  the  whole  surface  of  the  skin  has  been  bedewed  with 
drops  of  sweat  and  even  of  blood,  by  a  sudden  paroxysm  of  agony  o( 
mind;  grief  fills  the  eyes  with  tears;  fear  is  well  known  to  be  a  powerful 
stimulant  to  the  kidney,  and  very  generally  to  the  alvine  canal;  anger 
^ves  an  additional  flow,  and  perhaps  additional  acrimony,  to  the  bile;  and 
if  urged  to  violence,  even  renders  the  saliva  poisonous;  and  disappointed 
hope  destroys  the  digestion  and  altera  the  (jualities  of  the  secreted  fluids 
of  the  stomach,  and  they  become  mor^  acid.(0^  Even  the  unsatiated 
appetites  of  hunger  or  thirst  may  be  suspended  by  mental  emotions,  es- 
pecially by  the  sudden  communication  of  news  that  overwhelms  us  with 
grief  or  disappointment ;(o)  and  sudden  passion  or  commotion  of  mind 
will  frequently  occasion  diarrhcea  or  looseness,  or  in  other  words,  hasty 
and  unnatural,  crude,  loose,  and  too  frequent  evacuations,(r)  or  feculent 
looseness,(«)  and  bilious  cholera  may  be  occasioned  by  a  sudden  fright  or 
any  other  rapid  exhaustion  of  the  sensorial  power.  (/)  Dr.  Elliotson  re- 
marks that  Bichat  regards  the  passions  as  directly  influencing  the  organic 
functions  only,  and  springing  from  the  state  of  the  organs  of  that  class, 
but  that  here  he  is  perfectly  unintelligible.  Vexation,  indeed,  disturbs 
the  stomach,  and  y^r  augments  the  quantity  of  urine;  but  does  not 
vexation  equally  and  as  directly  disturb  the  mind,  confuse  the  under- 
standing, and  occasion  heat  and  pain  in  the  forehead?   Are  not,  in  fact, 

(k)  Amcp.  Cyclop.  Prac  Med.  tit  An-  (p)  5  Good>  171  to  173;  Brous.  Pby. 

tiphlogistics.  213,  && 

(/)  Cyclop.  Prac.  Med.  tit.  Age?  also  (^j  i  Good,  97. 

Amer.  Cyclop.  Prac.  Med.  tit  Ages.  ^  ^  . ,  ^qq 

(to)  4  Good,  304.  ,  x  ,j \o/ 

(n)   R.  Hamilton,  in  Duncan's  Med.  (*)  W-  ^^l- 

Com.  xi.  p.  343;  3  Good,  186.  (/)  Id.  205$  cites  Phil.  Trans.  1667; 

(o)  2  Bell*  90.  Henrici  Dissert  de  Cholera  Morbo,  1740. 
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GHAF.tz.  the  passions  a  part  of  the  mind?— -a  part  of  the  animal  functicms?  Thef 
SicT.  IV.  powerfully  aflfect,  it  is  true,  the  organic  or  vital  function ;  but  this  shows 
PAflBioire,  ti,^  ^.JQgg  connexion  merely  between  the  two  classes  of  functions. {«) 
'fccT^  Camper,  in  his  valuable  work  upon  the  connexion  between  the  science 
— —  of  anatomy  ami  the  arts  of  drawing,  painting,  and  statuary,  shows  prac- 
tically how  each  passion  operates  upon  the  brain,  nerves  and  muscles,  io 
deranging  or  modifying  their  action;  and  the  interesting  work  of  Dr. 
Co^  on  the  Passions,  ^a?)  TRush  on  Diseases  of  the  Mind,TP&rk's  Inqui- 
ry into  the  Laws  of  Animal  Life,(^)  and  Fletcher  on  the  uifiuence  of  the 
troubled  Mind  on  the  Health(2r)  powerfully  illustrate  how  the  indul^nce 
or  control  over  each  passion  ana  emotion,  medically  and  mentally  influ- 
ences our  bodily  as  well  as  our  mental  health  and  happiness.  Dr.  Bos- 
tock  also  has  made  some  valuable  observations  on  the  suMect<^a)  These 
should  be  studied  by  all  who  wish  to  enlarge  the  scale  of  their  own  and 
their  fellow  creatures^  happiness.  In  them  will  be  found  ably  considered 
the  effect  of  mental  attention,  abstraction,  memory,  associatioD«  and  ima- 
fj^nation,  and  judgment,  jojr,  love,  hope,  and  fortitude,  shame,  anxiety, 
fear,  disappointment,  surprise,  alarm,  terror,  pride,  pity,  sorrow,  grief, 
despair,  jealousy,  hatred,  anger,  and  rage,  and  all  other  passions  and 
emotions,  and  their  happy  or  baneful  consequences  upon  the  bodily  and 
mental  health  and  happiness.(a) 

The  passions  and  emotiona,  with  reference  to  t\\e\r  physical  influence 
on  the  body,  may,  it  is  said,  properly  be  arranged  unaer  two  heads,  1st, 
those  which  stimulate  and  excite;  and  £dly,  those  which  depre8S.(6) 
Each  of  thiem  has  a  particular  effect  upon  the  several  functions, /r«^, 
directly  on  the  brain  and  nerves;  and  secondarily  upon  the  other  func- 
tions, and  especially  the  circulation.  Anger  stimulates  and  inertasts  the 
action  of  the  heart;  whilst  in/ear  the  circulation  of  the  blood  is  depressed, 
and  the  blood  is  not  transferred  with  the  usual  force  through  the  aifferent 
parts  of  the  sanguiniferous  system.(6)  The  effects  of  fear  are  especially 
manifested  upon  the  heart  and  arteries,  the  pulse  becomes  irregular, 
throbbing  violently,  or  beine  nearly  suspended,  according  to  the  degree 
of  the  emotion  or  the  mental  feeling  immediately  connected  with  it.  The 
extent  to  which  this  action  may  proceed  is  absolutely  indefinite;  and  we 
have  numerous  examples  in  which  the  effects  produced  upon  the  circu- 
lation by  mental  excitement,  have  remained  durine  life;  and  to  such  a 
dangerous  extent  has  this  excitement  been  occasionally  carried,  as  to  have 
caused  instant  dissolution.(c)  So,  sudden  intelligence  of  death  may  oc- 
casion permanent  insanity;(^)  and  very  frequently  the  unguarded  com- 
munication of  a  depressing  event  has  occasioned  immediate  death,  espe- 

(«)  El.  Blum.  Se,  ,  tions,  ante,  233.  See  also  Jackson,  Princ. 

{x)  Cogan  on  Medical  Influence  of  the  Med.  251  to  260. 
Fassions,  278  to  325.  {c)  Ante>  233,  234;  3  Host.  203. 

(y)  Park's  Inquiry,  216  to  255,  where        (rf)  A  gentleman,  on  the  point  of  mar- 

die  phjrsical  influence  of  moral  impres-  riage,  left  his  intended  bride  for  a  short 

lions,  pasnons,  and  emotions,  are  f}}ily  time;  he  usually  travelled  in  the  stage 

conttdered.  coach  to  the  place  of  her  abode?  the  feft 

(z)  Fletcher's  Sketches,  Sec.  publislied  ioumey  he  took  to  her  was  the  last  of  his 

1833.  life.    Anxiously  expecting  his  return,  she 

(a)  3  Bost  202  to  208?  all  young  peo-  went  to  meet  the  vehicle:  an  old  friend 

pie  diould  also  read  Mason's  Self-Know-  suddenly  announced  to  her  the  death  of 

ledge,  as  the  best  instructer  for  regulat-  her  lover:    she  uttered  an  involuntaiy 

ing  and  controlling  the  passions.    Young  scream  and  piteous  exclamation—**  He  is 

artista  should  stu^  Camper's  work,  with  dead."    From  that  fatal  moment,  forfif^ 

plates;  and  Sir  C.  Bell's  Treatise  on  the  yeaia,  this  unfortunate  female,  daily  and 

anatomy  apd  philosophy  of  expressions;  m  all  seasons,  traversed  the  distance  ou 

and  see  Le  Bnin's  work.  few  miles  to  the  spot  where  she  expected 

(6)  3  Bost  206  to  207;  and  see  the  in-  her  future  husband  to  alight  fh>ni  the 

ittenpe  ef  the  nervous  function  onsecie-  coach,,  uttering  in  a  plaintiTe  tone— '^  He 
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cililly  of  a  previously  enfeebled  body .(e)  Indulgence  of  the  passion  of  cbap.  ix. 
anger  will  affect  the  secretion  of  milk.(/^  The  depressing  passion  of  Sict.IV. 
distress  will  even  instantly  change  the  colour  of  the  hair  from  dark  to  ^^^^^ 
S"*y>(f)  *^^*  fright  will  bring  on  cholera. (A)  The  terror  and  fear  of  ^^  ^ 
death  from  a  gunshot  wound  may  actually  produce  it,  unless  the  tender  ' — - 

and  sympathizing  manner  of  the  surgeon,  and  his  assurance  of  safety, 
should  instantly  relieve  the  mind:({)  and  it  is  supposed  that  not  only 
may  the  function  of  a  particular  organ  be  separately  suspended  or  affect- 
ed for  a  time,  but  by  tne  continuance  of  any  passion,  even  the  structure 
of  such  organ  itself  may  be  injured.(Ar) 

Having  thus  shown  m  general  the  influence  of  passions,  emotions^and  Effects  of 
affections  on  health,  we  will,  even  at  the  risk  of  tne  imputation  of  repe-  each  parti- 
tition,  in  a  few  respects,  attempt  to  show  the  peculiar  local  or  general  <7*^  P*^ 
influence  of  each  particular  passion,  emotion,  or  affection.  ?°°» ^^ 

The  impressions  and  excitements  to  the  mind  are  various^  but  all  may  affection, 
be  arranged  under  the  terms  Passions,  Emotions,  Affections,  and  Feet-  on  the 
ings;  and  are  of  two  descriptions;  z&,  first,  those  oHginatingin  Self-Love;  body  as 
and,  secondly,  those  derived  from,  the  Social  Principle,  And  each  of  these  weU  ssthe 
are  aeain  of  two  orders;  ^ra^  those  which  are  excited  by  the  idea  of^^^^hid' 
OoocCunder  which  those  connected  with  self-love,  are  joy,  gladness,  con- 
tentment, satisfaction,  complacency,  proper  pride,  desire  and  hope,  and 
all  their  variations;  and  those  of  the  social  principle  art  alt  benevolent 
desires  and  dispositions*  whether  social  affections  or  sympathetic  affec- 
tions, as  gratitude,  admiration,  esteem,  respect,  veneration,  and  fondness^ 
the  prev^ence  and  due  indulgence  of  all  which  are  beneficial  as  well  to 
the  mind  as  the  body;  secondly,  those  passions,  emotions  and  affections,    . 
which  are  excited  by  the  idea  of  Evil,  and  are  always  more  or  less  inju- 
rious as  well  to  the  mind  as  to  the  body;  of  these  also  some  are  selfish^ 
whilst  others  are  connected  with  the  social  principle;  of  the/ormer,  are 
sorrow,  grief,  melancholy,  and  their  variations,  with  their  correctives, 
patience,  resignation  and  hnmility;(^  doubt,  suspicion,  fear,  surprise, 
tright,    consternation,  terror,  horror,   dread,   anxiety,  despair,  anger, 
wrath,  resentment,  indignation,  &c. ;  those  connected  with  the  socud 
principle^  are  malevolent  desires  and  dispositions,  false  pride,  malig- 
nancy, envy,  rancour,  cruelty,  rage,  revenge,  suspicion,  jealousy,  indig- 
nation, contempt,  &c. 

The  lively  and  teniperate  action  of  the  vital  influence  of  the  good  pas-  General  in-' 
sians^  emotions  and  affections,  constitute  an  essential  part  of  the  perfec-  flaence  of 
tion  of  health.    The  mind,  undisturbed  by  any  violent  emotion,  agitation  ^p^  P>*- 
or  depression,  is  able  to  exercise  its  noblest  powers,  with  a  tranquil  ?^™'^^ 
vigour.    The  body  continues  in   the   re^lar  discharge  of  its  proper  ^ffJctions* 
functions,  without  the  least  sensation  of  difficulty  or  embarrassment.(m)  „,d  ^f 
But  if  influenced  by  one  or  more  of  the  evU  passions  or  emotions,  all  or  those 

some  of  the  bodily  functions  become  deranged,  and  the  deviation  from  which  ar« 

■  ■   ■  I  ■  ,  >  ■  I  — evilr 

is  not  copie  vet;  I  will  return  to-morrow."  (g)  1  DungL  Pby.  76;  and  see  £L 
Uwins  on  Disorders  of  the  Brain.  Blum.  56;  post,  318,  n.  (p.) 

i5^\'^K?'r*r''^,^l"^*"'^        (§  i.^icf tit  wound,, 
suddenl^whilst  entering  the  King's  Bench        f  it^  3  Bell  262 

tirely  attributable  to  mental  depression,  127^— ..^•™  «^»f»:«:^»  ^mA  r«^.t««««iv 
:^^i^.*  *.-. ^u  u  u  i    by  excessive  contrition,  ana  irequcntiy 

^S^llJ^'ir  ",1S!*''''Lk'^^''p  tomin.Ungmn»nia,  welPart^Fonb. 
orcamMmce..  without  the  ptob«b.hty  of   3^^  „^  f^  ^  1^  ^ 

■"^'**^<^  (m)  Co^  on  PmkA  280,  «id  «» 

(f)  Ante,  234i  see  Ihnpk  t.  Praeott,  ante,  311,  as  to  effects  of  good  temper  in 

1  Clttt^s  Gen.  Pnc  T&n.  (?.•)  Copl.  ewMmefuU  and  healthy  appeaanoct  aatk 

Diet  tit  Blood,  189.  5  Goo^  199,  300. 
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CHAP.  IX.  perfect  bodilj  health  will  immediately  or  soon  become  lamentably  appa-« 

Skot.  IY.  rent.    We  have  seen  that  mental  emotions  will  hasten  if  not  occasion 

P^o*^  the  death  of  consumptive  individuals.(n) 

oTU}v%      j^  would  be  more  pleasurable  to  examine  the  happy  influence  on  the 

health  of  the  body  by  the  presence  of  the  good  and  amiqble  passions,  emo« 

tions  and  affections,  especially  of  hope,  joy  and  love,  in  their  extensive 
signification ;(o)  but  as  more  connected  with  the  administration  of  law, 
we  will  only  state  the  established  influence  and  consequence  of  the  evU 
passions  and  emotions,  more  especially  those  which  may  be  excited  and 
occasioned  by  the  malevolent  and  malicious  acts  of  third  persons,  and 
which  ought  to  subject  them  to  criminal  punishment;  for  altnough  a  per- 
son  might  occasion  the  death  of  another,  by  the  sodden  indiscreet  com- 
munication of  joyful  tidings,  and  deserve  a  degree  of  censure  for  his  want 
of  due  caution,  yet  it  would  be  in  vain  to  contend  that  he  ought  to  be 
punished  for  an  event  not  occasioned  by  any  nuUiciotis  act,  and  therefore 
our  observations  will  be  principally  directed  to  the  influence  of  evil  pas- 
sions and  emotions.  These  are  principally  the  malevolently  causing  fear 
or  terror,  sorrow  or  grief,  anger,  or  revenge,  jealousy,  &c.,  in  a  third 
person,  by  any  malicious  invention  and  communication,  occasioning  the 
enumerated  unhappy  consequences,  bodily  as  well  as  mental. 

Injurious        The  injurious  and  baneful  influence  of  evil  passions  and  emotions,  are 

conae-        universally  admitted,  though  Iww  their  effects  are  produced  may  not  be 

quencesof  precisely  agreed.    Physicians  of  the  present  day  generally  and  correctly 

P'l^^'^    ascribe  the  primary  change  produced  by  benefici^  or  injurious  j9<K«non«, 

sioD^^mo-  c>notions  or  affections,  to  their  influence  upon  the  Inqin  in  particular,  and 

tions  or  af-  from  tlience  diffused  throughout  the  nervous  system,  and  by  which  ani- 

fections,     mated  bodies  are  rendered  susceptible  of  infinite  variety  of  impressions ;(j9) 

and  how     whilst  others,  though  erroneously,  have  attributed  the  effects  of  the  pas- 

theyope-    giQ^g  on  the  bodily  economy  to  tlieir  stimulant  or  sedative  influence, 

heS^^       ^^^^S  ^^  (^iion  of  the  heart;  and  they  have  accordingly  been  divided 

into  two  classes,  one  of  which  is  termed  exhilarating^  and  tlie  other 

depressing;  the  former  being  supposed  to  increojse^  and  the  latter  to  di^ 

minish  the  action  of  the  heart  and  arteries, (q)    But  it  has  been  shown 

that  there  is  more  reason  to  consider  the  brain  as  the  primary  seat  of 

the  passions,  and  to  be  directly  influenced  by  them*(r) 

In  consequence  of  the  influence  of  the  passions,  either  the  system  in 
general  or  some  particular  orsan  is  made  to  deviate  from  the  exercise  of 
those  functions  on  which  health  depends,  or  is  restored  to  its  pristine 
office  after  such  deviations  have  taken  place.  (<)  The  influence  may 
either  be  general  or  local  and  particular,  and  when  a  particular  organ, 
as  the  heart,  may  have  been  previously  diseased,  the  consecjuence  of  a 
less  degree  of  emotion  may  be  more  suddenly  fatal  than  if  it  were  in  a 
healthy  state.  (/)  Indeed  it  is  a  disputed  point,  whether  in  any  case 
sudden  death  can  be  occasioned  by  the  influence  of  a  passion  or  emotion, 
as  the  rupture  of  the  heart  or  aorta,  unless  the  particular  organ  were  pre- 
viously in  a  diseased  or  a  disordered  state.(u) 

feffectsof  Fear  and  Fright,  (defined  to  be  surprised  fear)  and  Terror. — ^Thc 
/ear,  con-  changes  instantly  induced  upon  the  body  by  abject  fear  have  been  thus 
t^**h"'-  <^escnbed.    The  universal  rigour,  the  contracted  and  pallid  countenance, 

(n)  Ante,  119, 313,  n.  (n.)  (r)  Park's  Inq.  231  to  235;  and  see 

(o)  See  illustration,  Cogan  on  Pasnons,  Cogan,  279;  and  ante,  266. 
280  to  .288.  («)  Cogan  on  the  Pasnona^  278,  279. 

Ip)  Cogan  on  Passions,  279;  Park's        (/)  Park's  Inq.  231. 
Inq.  231  to  235.  (u)  See  post,  and  authorities  collected 

(q)  Park's  Inq.  &c.  226;&c.;  but  wliere  2  Paris  &  Fonb.  26  to  30,  and  110$  Cogan 

some  of  the  usual  conclusions  ate  denied,  on  Passions,  285,  and  id.  363,  not^  T< 


PASSIONS,  EMOTIONS,  &«.  817 

the  deep  sunk  eye,  the  quivering  lip,  the  chillnesB,  torpor,  prostration  of  chap.  ix. 
strength,  and  insufferable  tanxietj  about  the  re^on  of  the  heart,  are  so  Sect.  rv. 
perfeclly  analoguus  to  the  morbid  influence  of  excessive  cold,  to  the  Passiows, 
symptoms  of  typhus,  and  the  first  stage  of  intermittent  fevers,  that  no  one  ^'■^®»'" 

can  doubt  of  the  pernicious  influence  of  this  passion  in  predisposing  the — 

body  to  the  like  diseases,  and  in  aggravating  their  symptoms;  tne  surface  "^r»  ^^" 
becomes  constricted  and  bedewed  with  a  cold  sweat;  an  oppression  is  felt  P"^'  "**' 
at  the  breast,  and  often  violent  beating  at  the  heart;  urine  and  faeces  J^j^^t^n 
are  sometimes  passed  unconsciously j!(:t;)  syncope,  and,  in  extreme  cases, 
sudden  death  has  occurred.  It  is  peculiarly  dangerous  in  every  species  of 
contagion.  It  has  changed  the  complexion  of  \vounds,  and  rendered  them 
fatal. ^;y)  It  has  occasioned  gangrenes,  induration  of  the  glands,  epi- 
lepsies, and  the  suppression  of  natural  or  beneficial  secretions;  it  has  in- 
duced a  permanent  stupor  in  the  brain,  and  the  first  horrors  of  the  ima- 
gination have  in  some  cases  made  too  deep  an  impression  to  be  effaced 
by  the  most  favourable  change  of  circumstances.  Even  joy,  though  in 
its  nature  so  pleasing,  and  in  its  general  effect  so  salutary,  has  frequent- 
ly proved  the  cause  of  sudden  death;(z)  it  is  therefore  not  difficult  to 
admit  that  the  effects  of  fear  may  be  able  to  paralyze  the  grand  organ  of 
circulation,  and,  like  some  pestilential  diseases,  occasion  the  torpor  of 
death.(a)  Numerous  instances  are  on  record  of  the  attempt  of  nocturnal 
house-breaking  having  induced  so  powerful  an  effect  upon  the  nerves  of 
the  most  sensible  and  healthy  females,  as  to  occasion  continued  sleepless-, 
ness  and  anxious  nights  for  months,  and  even  decline,  if  not  speedily  re- 
moved. And  parenS  would  do  well  carefully  to  provide  against  the  risk 
of  attendants  frightening  their  children,  lest  their  minds  should  be  per- 
manently affected. 

Terror  is  defined  to  be  the  agiiation  of  fear;  sometimes  producing  ef- 
fects upon  the  body,  common  to  agitation  simply.  In  some  cases  it 
rouses  the  energy  of  the  system  to  an  unusual  degree;  and  in  others,  it 
produces  the  irregular  and  convulsive  action  of^the  muscular  system. 
Hence  it  is  said  to  have  caused  in  some  instances,  and  in  others  to  have 
cured  the  attacks  of  epilepsy  and  other  spasmodic  disorders.  (6)  Dr. 
Frank  has  given  an  interesting  case  of  violent  carditis  or  inflammation 
of  the  heart,  a  rare  affection,  brought  on  by  terror  in  a  prisoner  condemned 
capitally,  and  it  proved  fatal;  dissection  ascertained  it  to  be  confined  to 
the  heart;(c)  and  terror  may  so  powerfully  act  upon  the  mind  of  a  preg- 
nant woman  as  to  produce  abortion  and  death.({f) 

The  powerful  influence  of  Sorrow  and  the  other  depressing  passions  Effects  of 
upon  the  brain  and  nervous  system,  will  be  obvious  to  every  one  who  anxiety, 

(v)  See  in  general,  Cogan  on  Passions,  dual  will  recover,  will  save  life.  Coop. 

391  to  294;  Park's    Inq.  226  to   235;  Surg.  Diet,  tit  Gunshot  Wounds. 
Fletcher  on  Troubled  Mind,  &c.  241  to         (z)  Cogan  on  Passions,  285,  286,  292, 

344,  250;  G.  Smith's  For.  Med.  38;  2  363, 364;  G.  Smith's  For.  Med.  38;  see 

Paris  6f  Fonb.  26  to  30, 110;  id.  vol.  i.  seyeral  instances  establishing  the  necessi- 

127;  vol.  lit.  1^  145.  ty  for  a  cautious  manner  of  communicating 

(«)  Park's  Inq.  230,  CervantM.  in  his  even  joyful  tidings.   Pliny  informs  us  that 

Dei,  Quiiote,  when  describing  Sancho's  «""'?•   the   JUcedenrnian.    d.ed  upon 

...       .'      ,    ,     .  1 .     ^    .u    r  II  heanne:  that  his  son  had  cniined  a  pnze  m 

state,  when  m  a  dark  nie^ht  near  the  full-  .,     «,^  •  « ^         •  **^-   £i- 

'  .„    r     *•      1     II    1     *    ♦v    ..  «.  tlie  Olvinpic  enimcs.     "  Cum  victore  nlio 

ing  mills,  facetiously  alludes  to  the  natu-  ^m  -.  •      -  ^        «.       .j-    >i   m*     »« 

nd  effects  of  fear  on  a  low  and  cowardlv  ^^Xn^P^*  expirasset  gaudio."    Phn.  Mag. 

nu  enects  oi  tear  on  a  low  ana  cowaraiy  j^^  ^.j^  ^^^  ^^  ^^^  ^^^^  coUected  other 

™"^'  instances;  and  2  Paris  &  Fonb.  27  to  30, 

(y)  Cogan  on  Passions,  291, 292.  The  and  110. 
fear  and  terror  incident  to  a  limb  having        (a)  Cogan,  293;  Park's  Inq.  226  to  235. 
been  carried  off  or  shattered  by  a  cannon        (6)  Cogan,  293. 
ball,  will  frequently  of  itself  occasion         (o^  2  Good,  344. 
4eath,  when  the  timely  tenderness  and        (a)  2  Paris  &  Fonb.  110.    Amer.  Cy- 

assurance  by  the  surgeon  that  the  indivi-  clop.  Prac.  Med.  tit.  Abortion. 
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OBAF.  IX.  has  experieneed  or  witoessed  the  stupefaction  and  horror  mH/^^Mdi 

SscT.  IV.  the  sufferer  is  sometimes  seized  upon  tne  sudden  communication  of  evil 

P^ioHi,  tidings;  the  agitation  that  immediately  succeeds  inducing;  subsequent 

fcc?*^  languor  and  d^ilitj^  and  the  deep  melancholy  into  which  the  mind  sub- 

-  sides  after  the  first  conflicts  are  passed.     Excessive  sorrow  has  been  the 


sorrow. 


,  .  frequent  cause  of  rupture  of  the  heart  and  sudden  death  (as  occurred  to 
?  OT^&^  Philip  v.,  who  died  suddenly  upon  being  told  that  the  Spaniards  bad 
spair.(c)  ^^^  defeated,  and  whose  heart,  on  beins  examined.  Was  found  ruptured,) 
or  of  confirmed  or  permanent  melancholy,  loss  of  memory,  imbecility  of 
mind,  or  nervous  fevers,  and  of  hypochondriac  complaints.  {/)  It  renders 
the  body  peculiarly  susceptible  of  contagious  disorders,  occasions  the  loss 
of  appetite,  perpetual  watchfulne8$t  confirmed  apathy  to  every  thing  so- 
cial and  exhilarating;  and  the  attention  may  be  immutably  fixed  upon 
the  cause  of  its  distress,  introducing  or  occasioning  the  most  lamentable 
diseases,  and  hastening  the  dissolution  of  the  sufferer,  (g*)  The  anxiety  and 
dejection  of  mind,  which  usually  accompany  the  scene  of  misery  where 
illness  prevails  in  a  distressed  poor  family,  are  sure  to  influence  conta- 
gion in  typhus  fevers.^A)  Where  sudden  communication  of  a  distressing 
event  has  occasioned  aeath,  it  is  probable  that,  as  in  abrupt  conimunica- 
tion  of  joyful  events,  it  operates  like  a  stroke  of  electricity  indiscreetly 
directed;  and  the  violent  percussion  probably  produces  a  paralysis  of  tKe 
heart  by  the  excess  of  the  stimulus.(t)  It  has,  however,  been  conjectured, 
that  in  case  of  sudden  death  by  abrupt  communications,  occasioning  either 
'joy,  sorrow  or  fear,  the  heart  and  arteries  have  premously  been  placed 
in  an  opposite  state  by  a  converse  passion.  Thus,  that  in  case  of  death 
from  excessive  joy,  the  subject  was  either  previously  decayed,  or  at  the  in- 
stant deeply  oppressed  with  the  opposite  passions  of  fear  and  anxiety,  by 
which  the  natural  and  salutary  action  of  the  heart  and  arteries  were 
greatly  impeded,  and  that  this  will,  of  consequence,  create  a  resistance 
to  the  impulse  of  joy,  and  render  it  more  liable  to  destroy  the  tone  of 
that  sensible  orean;  and  that  in  most  of  the  instances  recorded,  the  per- 
sons who  have  fallen  a  sacrifice  to  the  excess  of  joy  were  in  that  parti- 
cular situation;  nor  was  there  an  opportunity  given  to  soften  the  agony  of 
fear,  by  a  cautious  manner  of  communicating  the  tidings.(&}  The  ef- 
fect of  mental  affliction  upon  the  body  as  well  as  mind  has  also  been  ably 
illustrated  by  Dr.  Fletcher  in  his  work,  and  by  Dr.  Park.(/)  Pity  is  re- 
{^arded  as  sympathetic  grief,  and  like  it  may  exercise  a  powerful  physical 
influence  over  the  mind,(m)  The  depressing  passions  will  induce  fe- 
ver;(n)  and  in  pregnant  women  all  mental  anxieties  and  miseries  in- 
crease the  danger  of  miscariage;(o)  and  Dr.  Good  observes,  that  a  plump 
widow  hasy  by  weeping,  become  a  skeleton  in  a  month  or  two.(/7) 

The  effect      Anger  and  its  variatian^.^^As  regards  anger,  it  rouses  all  the  powers 
of  di^lea-  of  nature  into  the  most  violent  exertions;  and  therefore  it  is  not  surprising 

(e)  6ee  in  general,  as  to  the  effects  of  tit  Hysterics.     See  Dewees,   Dis.  Te- 

gne%  Park's  Inq.   237;  Jackson,  Princ.  males,  451,  Csfe. 

Med.  "252,  253.  (p)  5  Good,  200.    The  effects  of  pas- 

(/)  Cogan  on  Passions,,  284,  285;  2  sions  of  the  mind,  on  the  body,  andespe- 

Pans  ^  Fonb.  26,  27,  note  (a.)     See  cially  on  the  countenance,  have  been  thus 

BkHIs.  Phy.  220.  feelingly  described:— 

(g)  Cogan,  290,  291 .     ,  "  Danger,  long  travel,  want  or  too 

(A)  2  Good,  171.  Soon  change  the  form  that  best  we  know, 

(t)  Cogan  on  Passions,  284,  285.  For  deadly  fear  can  time  outgo^ 

(k)  Cogan  on  Passions,  285;  see  other  And  blanch  at  once  tlie  hair; 

instances,  2  Paris  &  Fonb.  26,  to  30,  and  Hard  toil  can  toughen  form  and  face, 

110;  where  see  the  apposite  authorities.  And  want  can  quench  the  eye's  bright 
(I)  Park's  Inq.  &e,  237  to  244.  grace; 

(m)  Id.  250.  Nor  does  old  age  a  wrinkle  trace 

{n)  Jackson,  Princ.  Med.  253.  More  deeply  than  despair" 
(o)  Copl.    pict.    tit.   Cataiepsy;  and  Jdarmiont  Canto  I. 
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that  its  pathological  effects  should  be  numerous  and  severe.    Inflam-  chap.  ix. 
matory  and  bilious  fever,  hemorrhage,  apoplexy»  inflammation  of  the  Sbct.  IV. 
brain,  and  mania,  have  arisen  from  the  increased  impetuosity  it  has  given  P^«®»«» 
to  the  vascular  system:  as  also  sudden  death,  either  trom  ruptured  vessels       scc'"' 

(especially  when  previously  disordered)  or  the  excess  of  its  stimulating 1— ^ 

power  upon  the  vital  oi^gans,  particularly  in  plethoric  and  sanguineous  ■*«*»  '«- 
temperaments.    Palsy,  epilepsy,  aplionia  or  loss  of  voice,  diarahoeas,  f®"}""*"^ 
involution  of  the  intestines,  and  those  diseases  which  may  be  attributed  Ijonfm- 
to  the  excessive  perturbation  of  the  nervous.system,  and  also  to  exhausted  «.^^  wratli, 
strength,  have  too  frequently  succeeded  to  its  tremendous  exertions.   In  rage,  ha- 
short,  as  there  is  no  passion  so  turbulent,  so  there  is  none  so  immediately  tred,  ran- 
dangerous  as  excessive  anger.(r)    It  has  been  observed  that  there  is  <^ur,  and 
little  doubt  that  many  persons  have  been  convicted  of  murder,  where  the  ^^nff^. 
death  of  the  individual  in  question  was  the  sole  effect  of  the  high  state  of  ^^^ 
irritation  in  which  he  had  been  placed;  and  death  in  syncope  and  apo* 
plexy,  apd  other  fatal  diseases,  may  also  in  certain  cases  of  predisposition 
result  from  the  same  powerful  cause;  and  violent  transports  of  the  mind 
may  likewise  occasion  the  return  of  any  particular  disease  to  which  the 
patient  had  been  formerly  subject,  as  epilepsy  and  other  spasmodic  dis- 
eases; they  may  likewise  bring  a  chronic  disease  at  once  to  a  fatal  crisis, 
OS  the  bursting  of  an  abcess  in  the  liver  into  the  cavity  of  the  abdomen, 
in  consequence  of  violent  pa8sion.(9)    In  advanced  fife,  serious  conse- 
quences often  result  from  a  violent  paroxysm  of  rage,  similar  to  those 
produced  by  excessive  grief,  such  as  efl^sion  into  the  brain,  the  bursting 
of  a  blood  vessel,  an  attack  of  mania  or  a  fit  of  apoplexy .(f)    Hatred  is 
to  be  regarded  as  rooted  and  permanent  anger;  but  its  operations  are  not 
so  violent  or  injurious  to  the  frame  as  anger. 

Jealousies  are  of  two  descriptions,  but  that  which  is  most  injuries  to  Effccte  of 
liealth  is  connected  with  love;  and  in  the  extreme  contains  a  complica-  suBpidoiip 
tion  of  the  most  tremendous  passions  that  can  agitate  the  human  breast;  ^T^* 
and  though  it  has  love  for  its  basis,  yet  it  unites  the  torments  of  every  *^(**) 
painful  emotion.  It  suspects  equal  danger  in  the  most  opposite  appear- 
ances. Every  token  of  innocence  is  interpreted  into  proofs  of  guilt,  and 
every  instance  of  affection  as  a  mark  of  insulting  hypocrisy;  under  the 
influence  of  this  baneful  passion,  the  mind  becomes  at  intervals  the  sport 
of  transporting  hope  and  wild  despair,  is  alternately  tormented  by  fits  of 
ra^  and  the  aepth  of  contrition  for  excesses  committed  in  its  transports, 
uniting  the  extremes  of  dreadful  hatred  and  passionate  fondness,  it  en- 
tertains the  most  cruel  suspicions  of  the  object  it  most  adores,  and  is  even 
tempted  to  destroy  that  which  it  dreads  to  ]ose.(a!r)  Independently  of  the 
melancholy  and  criminal  excesses  to  which  indulged  jealousy  may  stimu- 
late the  unhappy  victim  of  the  passion  as  depicted  in  Shakspeare's 
Othello,  the  immediate  baneful  effects  of  the  passion  upon  health  are 
numerous,  exciting;  to  inflammatory  fevers,  and  the  whole  train  of  evils 
proceedine  from  the  excess  of  stimulus,  which  it  will  be  needless  to  enu- 
merate, it  has,  in  consequence  of  that  contrariety  of  emotions  to  which 
the  passion  of  love  is  subject,  occasioned  the  most  dangerous  and  obsti- 
luite  maladies,  hysteria,  epilepsy,  hectic  fevers,  the  rage  of  madness,  or 

(q)  As  to  the  effects  of  anger,  &c.  see  (/)  Park's  Inq.  246  to  250,  where  a 

Park's  Inq.  &c.  244  to  250{  3  Paris  &  narrative  is  stated,  illustrating  the  fatal 

Fonb.  14.     Brous.  Phy.  220.  consequences  resulting  from  the  excess 

(r)  Cogan  on  Passions,  288;  Jackson,  of  grief  and  anger. 

Princ.  Med.  255,  256.  (u)  See  Park's  Inq.  250  to  255,  as  to 

(»)  3  Paris  &  Fonb.  14, 15,  where  see  love,  from  which  jealousy  springs;  Brous. 

several  interesting  instances;  Dr.  Cook  on  Phy.  223. 

Nervous  Disorders,  vol.  i.  217.  (x)  Cogan  on  Passions,  169, 170. 
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OHAr.  IX.  the  still  more  pitiable  state  of  confirmed  and  wasting  metatlcholy,(jf) 
Burr.  IV.  and  not  unfrequently  even  8elf-destruction.(2:) 

PAMrross^ 

S^***      The  knowledge  of  these  consequences  oueht  practically  to  induce 

' '■-    cverj  parent  and  preceptor  by  education  to  inform  the  young  of  the  ne- 

Moral  con-  cessity  for  self-control,  lest  the  undue  indulgence  of  any  passion,  cmo- 
^0^^*"  tion  or  affection,  should  affect  their  health  and  happiness^  and  as  regards 
^uoi^on  ^^.  '^^^  prindph,  that  to  become  amiable,  they  should  habitually  ab- 
and  habitu*  *^i^  ^rom  occasioning  mental  pain  to  others,  when  unhappily  the  too 
al  indul-  prevalent  want  of  attention  to  that  regiihen  encourages  in  youth  so  many 
genee  •€  selfish,  morose  and  malevolent  dispositions,  dai^roils  to  themselves  as 
well  as  to  the  commwity.* 


Medical  j^  mental  and  viedical  remedies  against  the  iiyurious  consequences 

^^^^  of  passions,  emotions  and  affections,  would  almost  obviously  be  the  rt- 
nmediea.  j„^^j^  ^f  ^  exciting  cause,  or  counteracting  or  mitigating  its  effects;(a) 
and  for  the9e  purposes  it  is  essential  diat  the  physician  and  the  friends  of 
the  sufferer  should  be  well  acquainted  with  numan  nature,  so  as  to  sug- 
gest to  Ids  mind  sodrces  of  comfort,  which,  however  singularly,  are  yet 
known  to  have  powerful  influence;  thus  sometimes  the  moderate  indul^ 
kence  of  a  counter  passion,  even  that  of  revenge  by  legal  measures,  and 
the  su^estion  of  the  recovery  of  lar^^  damages  against  a  seducer, 
stransel^  console  the  mind  of  an  injured  husband;  and  perhaps  an  unhap- 
py individual,  almost  excited  to  sdf-destruction  by  the  apprehension  of 
nis  concealed  insolvency  becoming  known,  may  be  saved  by  the  very 
fact  of  its  being  generally  communicated,  and  the  spontaneous  liberality 
*  of  his  creditors*  The  free  communication  to  others  of  almost  every  de- 
scription of  gri^,  when  met  with  sympathy  instead  of  unfeeling  opposi- 
tion, will  also  almost  invariably  mitigate  tne  dan^rous  effects,  ana  un- 
Suestionabl^  the  administering  of  the  least  cordial  aliment,  recruiting 
le  body,  will  gradually  also  influence  the  brain  and  mind. 

The  defec-      Although  it  will  be  admitted  that  the  true  object  of  law  ought  to  be  Ae 
tiveatatepf  3e(«urity  to  individuals  of  the  full  enjoyment  «  those  endowments  with 
^Mfdath*  ^^^^^  ^®  Almighty  has  blessed  mankind,  yet  the  Enelish  law  is  sinpi- 
^jJjJJJJ    ^  larly  defective  in  the  protection  of  natural  passions  and  feelings  from  in- 
ment.of  in-  juries.    It  in  general  interferes  only  when  there  has  been  a  visible  bodily 
juriei  to      injury  inflicted  hy  force  or  poison,  whilst  it  leaves  almost  entirely  unpro- 
the  pa»-      tected  the  whole  class  of  the  most  malignant  men/a/ t?7;urie«  <md  sufferingh 
■ions  aiid     unless  in  a  few  cases  where,  by  descending  to  fiction,  it  sordidly  supposes 
.emotiona.    .g^^i^  pecuniary  loss,  and  sometimes  under  that  mask,  indirectly  and  con- 
trary to  its  own  legal  principle,  affords  compensation  for  wounded  feelings. 
Thus  a  parent  cannot,  in  tltat  ckar4icter,  sue  for  an  injury  inflicted  on  his 
child  and  on  his  own  domestic  happiness;  nor  can  he  ptmish  the  vilest  se- 
ducer of  hb  daughter,  occasioning  nis  most  agonizing  mental  sufferings  and 
her  ndfij  nor  can  he  compel  the  culprit  to  make  even  pecuniary  compensa- 
tion, unless  the  facts  will  sustain  the  allegation  that  tlie  daugnter  was  tl)e 
servant  of  her  father,  and  that  by  reason  of  the  seduction  he  lost  the  benefit 
»f  her  services.  Nor  is  there  any  punislttnent  for  many  verbal  slanders,  un- 
dermining the  character  of  the  person'  calumniated,  and  occasioning  the 
4no8t  dangerous  illness,  or  even  death ^(6)  and  even  where  a  culprit,  in  the 
■■      '        ■■  ■      ■       ■  -      .  - 

(tf)  Id.  38r,  288.  tit  Disease;  Coean  on  Passions;  Flctcbcf 

(z)  See  an  amusing  instance  of  tlie  ef-  on  Influence  of  the  Troubled  Mind  on 

ftct  of  jealousy  in  Fletcher  on  Inflaence  Health,  per  iot,  with  instances;  Kosh  on 

of  a  Troubled  Mind  on  Health,  267  to  271,  Diseases  of  Mind,  314  to  356, 
where  a  wife  of  twenty  was  jealous  of  her        (b)  In  the  Hotise  of  Commons,  the  So- 

husband  of  sixty,  and  the  cure.  licitur-General  Pepys,  on  Tuesday,  18th 

(o)  See  2  Bell,  90$  Cyclop,  tit.  Anti-  Maich,  1834^  mentioned  a  distressing  in- 

phlogiftic  Kec^mcDf  and  see  GopL  Diet,  staiice  of  such  existing^  defect  Jo  our  lav. 
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absenee  of  her  husband,  threatened  her  that,  unless  she  gave  htm  money,  h^  ^a^*  ^- 
vrould  chai^  her  huslMtnd  with  the  guilt  of  an  unnatural  crime,  and  in  die  ^^^*  ^^- 
agonj  of  her  alarm,  induced  her  to  part  with  her  husband's  money,  it  was  ^^^^ 
held,  that  as  the  law  only  extends  to  extorting  money  from  tfie  party       ^^ 

himself,  to  whom  the  threat  was  made,  this  culprit  was  dispunishable,  and 

at  most  only  compelled  by  action  to  return  the  money,  even  mthout  in- 
terest.(c)  It  is  true  that  our  ecclesiastical  law,  pro  salute  animai,  punishes 
every  description  of  unbrotherly  or  uncharitable  calumny,  as  an  offence 
to  morals  and  religion  of  a  public  nature,(cf)  jret  their  censures  and  punish-r 
ments  are  very  inadequate  to  restrain  such  injuries,  and  afford  no  pecunia- 
ry compensation  to  the  sufferer^  Nor  will  the  law  puni|i(h  criminally  ver^ 
bal  imputationB,  even  of  the  most  infamous  crime,  nowever  alarming  and 
agonizmg  the  consequent  sensation,  unless  it  be  established  that  the  cul- 
prit so  acted  with  a  view  or  intent  to  extort  a  chattel,  money,  or  valuable  • 
security .(e)  The  law  in  these  cases  absurdly  supposes  every  one  to  be 
virfortis,  and  incapable  of  being  alarmed  or  affected  ^y  such  injuries  to 
the  feelings. 

Perhaps  the  reason  why  the  law  has  been  thus  remiss  in  protecting  the  Reason 
feelings  from  injury,  is  the  difficulty  of  fixing  any  rule  or  scale  by  which  why  the 
to  appreciate  the  injurious  effects,  for  that  mental  injury  which  would  al-  J*^  "^ 
most  destroy  one  individual  would  perhaps  not  even  be  felt  by  another;  f^i^y^  ^ 
but  when  it  has  been  ascert^ned  by  medical  evidence,  to  the  satisfaction  punUhinp 
of  a  jury,  that  a  malevolent  injury  has  been  committed  for  the  express  injuries  to 
purpose  of  aflbcting  the  passions  or  mental  enjoyment  of  another,  there  passions 
seems  to  be  no  reason  wny  the  law  should  not  punish  the  aggressor.    It  ^<1  «"^ 
certainly,  in  a  degree,  admits  the  influence  of  natural  passions  and  emo-  ?^  "^ 
tions  as  an  excuse  for  some  acts  which  would  otherwise  not  be  defenw-  *"*  "^**' 
ble;  as  if  a  parent  or  husband  interfere  and  beeU  a  stranger  in  protection 
of  a  child  or  wife,  and  use  no  dangerous  weapon,  such  indulgence  of  a 
natural  passion  is  excused,(/)  although  if  suck  relationship  had  not  ex- 
isted, the  act  would  have  been  ille^L(/')    So  a  husband  killing  a  person 
in  the  act  of  adultery  with  the  wife,  altnough  an  unnecessary  violence, 
may  amount  only  to  manslaughter,  in  respect  of  such  illegal  excitement 
of  his  passi<ms.(|f^    But  the  law  does  not  sufficiently  protect  feeling  and 
passions  by  punishing  many  malevolent  acts  which  may  occasion  miury 
without  personal  violence;  thus  the  killing  a  person  by  fright  or  aiann 
is  not  a  ^lonioas  murder,  but  at  most  is  a  misdemeanor.(A)    Nor  is  the 


••* 


A  young  woman  had  in  early  life  been  se-  conduct  had  procured  her,  and  she  was 
duced  by  a  man  of  title«  btit  after  living  deprived  of  the  appointment  by  means  of 
with  him  for  a  certain  time  she  became  which  she  obtained  her  livelihood.  Was 
Ashamed  of  the  coarse  of  life  she  was  pur-  not  this  woman  entitled  to  compensation } 
suing,  and  taking  the  opportunity  of  escap-  Vet  if  she  had  brought  an  action  agiiinst 
ing  from  it,  she  retired  into  a  distant  part  of  her  p^rrsecutor,  he  would  have  been  justi- 
^he  country,  where  her  seducer  was  unable  ^ed,  aind  she  would  hare  been  turned  out 
to  discover  her.  She  obtained  a  situation,  pf  court,  with  the  aggravation  to  her  mis- 
in  which  she  conducted  herself  with  so  /ortune  of  having  incurred  a  useless  ex- 
much  propriety  that  she  not  only  gained  pense."  Unquestionably  the  law  afTords 
the  good  will  of  her  employers^  but  was  no  compensation  in  such  a  case  for  the  ma^ 
appointed  to  another  situation  in  a  public  Ueioua  iryurf/  to  what  might  be  termed 
establishment  Several  years  ivfter,  her  her  justly-acquired  reawereefe&arae^er. 
seducer  ^scovered  the  place  of  her  re-  (e)  Bex  v.  Edward^  1  Mood.  &  Rob. 
treat,  and  having  in  vain  made  proposals  257,  on  7  &  8  Geo.  4^  c.  29,  s.  7  &  8. 
for  the  renewal  of  their  intercourse,  he  hit  (d)  Law's  Eccles.  I^w,  47. 
upon  the  expedient  of  depriving  her  of  (ej^T  &  8  Geo,  4,  c.  29.  s.  7  k.  8t  and 
the  means  of  subsisteoce,  thinking  that  he  see  Ilex  v.  Edward,  I  Mood.  &  Rob.  257, 
ahouU  then  succeed  in  his  attempt  to  pos-  supra. 

sesshimselfagain  of  her  person.  He  there-        (/)  2  Rol.  Ab.  546)  3  Ula.  Com.  3; 

fore  published  in  the  town  where  she  re-  1  Hale,  486j  T.  Uaym.  212;  Cro.  Jac.  296. 
sided  the  histoiy  of  her  eariv  life.     The        C?)  ^  Hale,  4d6s  T.  Kaym.  212, 
consequence  was  that  the  unrortunate  wo-        (A)  1  Chit.  Gen.  Prac.  43,  n.{  4B1a. 

nan  lost  the  esteem  of  the  friends  her  good  Com.  197,  ^1»  n.  25, 
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eHAP.  IX.  most  malevolent  slander,  actionable  in  a  court  of  law  unless  it  produce 

Sicr.  IV.  temporal  injury,  although  the  mental  happiness  of  the  party  calumniated 

^AsiioKs,  y^  ^^g^  severely  injured;  and  it  would  be  scarcely  believed,  that  if  by 

^^'™'  fraud  a  party  impose  upon  a  wife,  and  have  sexual  intercourse  with  her 

— —  under  the  false  pretence  of  being  her  husband,  the  criminal  courts  will 

not  take  adequate  cognizance  of  this  injury  to  the  feelings,  becalise  there 
is  an  absence  of  that  actual  criminal  force  in  general  essential  to  support 
an  indictment  for  a  rape;(t)  and  if  a  single  individual,  avoiding  conspira- 
cy with  another,  should  diabolically  fabricate  such  a  verbal  false  tale  of 
infidelity  in  a  wife  as  to  stimulate  the  husband  by  the  mere  influence  of 
the  passion  of  jealousy  to  destroy  his  wife  or  himself,  it  is  apprehended 
that  in  the  present  defective  state  of  our  law  such  atrocious  act  would 
not  be  amenable  to  justice. 

In  point  of  law  it  is  not  murder  to  work  on  the  ima^naiion  so  that 
death  ensue,  or  to  call  the  feelings  into  so  strong  an  exercise  as  to  produce 
a  fatal  malady  .(A;)  But  the  law,  although  imperfect  in  all  that  respects 
the  protection  of  the  mind,  treats  the  act  of  assuming  the  semblance  of  a 
ghost,  and  terrifying  persons  especially  in  a  public  highway,  as  an  in- 
dictable nuisance  and  misdemeanor,  though  the  unnecessary  violence  in 
shooting  at  and  killing  a  person  so  guilty  has  been  determined  to  be  mar- 
der.(/)  And  the  law  at  least  so  far  regards  the  fears  of  mankind,  when 
many  individuals  might  reasonably  be  alarmed,  that  it  is  indictable  as  a 
nuisance  at  common  law  to  keep  large  quantities  of  gunpowder  near  to  the 
habitations  of  several  individuals,  or  to  a  highway,  although  no  actual  in- 
jury has  as  yet  arisen.(m^  And  it  is  clear  that  it  is  an  indictable,  and  pun- 
ishable misaemeanor  to  allow  the  indulgence  of  passion  or  emotion  to  such 
a  degree  as  to  attempt  self-destruction,  however  stimulating  the  undei^ne 
misery  may  have  been;  and  we  know  that  if  the  act  be  perfected,  it  will 
be  punished  by  the  forfeiture  of  the  goods  and  chattels  oi  the  felo  de  se. 
With  respect  to  occasioning  death  by  terror,  it  has  been  observed,  that 
although  the  proof  of  the  crime  may  be  difficult,  yet  its  perpetration  is 
far  from  impossible,  and  it  has  been  su^ested  that  to  act  upon  the  mind 
of  a  pregnant  woman  by  extreme  terror,  and  so  produce  abortion  and  death 
of  malice  prepense,  would  certainly,  in  a  moral  view,  be  murder  in  its 
most  atrocious  form,  and  that  although  it  might  require  some  ingenuity 
in  framing  the  indictment,  yet  as  our  law  is  fertile  in  fictions  on  less 
worthy  occasions  it  ought  not  to  allow  its  just  vengeance  to  be  avoided.(n) 
But  it  is  apprehended,  that  according  to  the  existing  law  in  such  a  case, 
no  indictment  for  murder  could  be  supported  .(n)  At  least,  adniitting 
that  there  be  no  adequate  scale  in  which  mere  menial  injuries  can  be 
justiy  weighed,  or  compensation  or  punishment  duly  ascertained,  ^et  in 
all  the  instances,  when  through  the  agency  of  the  nerves,  a  bodily  in- 
jury has  also  been  occasioned  and  cleany  proved,  there  seems  no  reason 
why  the  culprit,  who  has  malevolently  occasioned  it,  should  go  unpu- 
nisned,  and  injuries  of  this  nature  mi^t  be  safely  left  to  a  jury.  'fh« 
enactment  to  prevent  the  moral  delinquency  in  cruelly  to  an  animal  bjits 
owner,  was  at  first  ridiculed  as  an  absurd  regulation,  because  it  attempted 
to  take  into  consideration  the  sulfenngs  of  an  animal;(p)  but  it  was  soon 
universally  agreed  that  the  enactment  had  a  most  salutary  operation,  not 
only  in  restraining  cruelty  towards  an  animal,  but  in  repressing  that 

(0  Hex  V.  Jackson,  Ruas.  &  R.  C.  C.  487.  sonment  by  the  delinquent,  or  he  is  di»- 

(A)  1  Hale,  PI.  Cr.  429.  punishable;  Hex  v.  Smiih,  2  Car.  &  P- 

(/)  Rexy.  Smith,  4  Bla.  Com.  201,  n.  $5.  449;  1  Chitty's  Gen.  Pr.  34,  55. 

(m)  Bex  V.  Tbyhr,  2  Stra.  1167, 1169;  (o)  3  Geo.  4,  c.  71,  called  Mr.  Martins 

see  abo  1  Par.  8c  Fonb.  352.  Act,  but  which  of  late  has  been  held,  (low 

(fi)  2  Par.  k,  Fonb.  110,  n.  (a.)     The  not  extend  to  bull  baiting,  because,  al- 

caae  of  murder  by  starvation  b  there  re-  though  cows  and  other  animals  are  cnu- 

ferred  to,  but  then  there  must  have  been  roerated,  bulk  are  not.    Ex  Partt  Buy^ 

a  legtU  duty  to  provide  food  or  an  impri-  C.  U  P.  225. 


PASSIONS,  EMOTIONS,  ke. 


didposition  which  might  extend  its  operation  to  mankind.  Surelj  the  same  obaf.  n. 
principle  ought  to  be  extended  to  repress  all  malevolent  injories  to  the  Sicr.  lY. 
tnind  of  tnan,  especially  as  it  has  been  demonstrated  that  such  injuries  P^moNSy 
may  and  constantly  do  occasion  mo^t  serious  injury  to  the  body  itself,  and  ^'71^'*' 

frequently  even  death.    Suppose  a  woman  to  be  pregnant,  it  is  notorious 

that  all  anxieties  of  mind  increase  the  danger  of  miscarria^,(j9)  and  ought 
not  a  person  maliciously  guilty  of  causine  her  mental  anxiety,  with  intent 
to  occasion  her  miscarriage,  and  succeeding  in  such  attempt,  to  be  equal- 
ly punished  as  if  he  administered  a  noxious  ingredient?(9) 

If  any  doubt  should  exist  in  the  mind  of  any  one,  whether  our  law  be 
not  defective  in  not  ptanshin^  corportatty  those  who  wilfully  occasion 
injuries  to  the  paasions,  emotions,  affecHans,  or  fedings  of  another,  let 
him  read  some  of  the  able  speeches  of  Mr.  Erskine,  especially  those  relating 
to  the  injuries  of  adultery  and  8eduction,(r)  and  examine  the  French  law, 
which  is  much  preferable^(9)  and  consider  the  numerous  instances  in  * 

which  persons  wno  have  been  injudiciously  only  fined  for  an  offence  re- 
cognised by  law,  have  with  exultation  instantly  thrown  down  the  money 
to  the  officer,  and  contemptuously  left  the  coiurt^a) 


Section  V. — Of  the  Mind,  or  Intellectual  Faculties. 


Reasons  for  inquiry. 

1.  General  View  of  the  Subject. 

1.  Graduated  Scale  of  the  princi- 
pal Mental  Faculties. 

3.  Collection  ofAuthofities  on  the 
Subject 

3.  The  question  of  Materialism 
considered. 

2.  Legal  View  of  Subject  in  connexion 

with  Mental  Derangement. 

1.  Age  when  the  Mind  is  legmlly 

supposed  competent 

2.  Definition  of  TennsdescriptiTC 

of  Mental  Defects. 

Of  Unsound  Memory,  or  Un- 
sound Mind. 

Incapacity  to  manage  Affurs, 
Weakness,  &e. 

Idiotey. 

Lunacy. 


Insanity. 

Mania  or  Fhrensy. 

Mekncholy. 

Monomania. 

Demency. 

3.  Causes  and  Remedies. 

4.  Civillncapacity. 

5.  Criminal  Irresponsibility. 

6.  Suicides. 

7.  Evidence  in  cases  of  Idiotcr 

8.  Lord  Erskine's  llhistratiaiis  in 

Hadfield's  case,  and  other  so- 
thorities, 

3.  Result,  the  necessity  for  enforcing 

Education. 

4.  Result,  Medical  and  Moral  Treatment 

oflnsanes. 

5.  Neceanty  for  Ponishment  of  injuries 

to  Intellect 


According  to  the  proposed  plan  of  giving  an  outline  of  all  the  functions 
and  organs,  the  aggregate  of  wnich  constitutes  man,  it  remains  to  consider  fpr  inqui- 

the  nature  of  mind,  or  the  intellectual  faculties,  sometimes  termed  soul,  ™K  ™*® 

.«  .  ■■■  ■—  ' 

(p)  CopL  Diet  See  Rush  on  the  Mind,  Fran^us,  ed.  A.  D.  1818,  p.  1115,  to  1149, 

356.  where  ereiy  description  of  private  injury, 

(q)  Id.  Catalepsy  and  Hysterics.  and  eren  breach  of  confidence,  by  dis- 

(r)  See,  in  particular,  Mr.  Enkine's  closing  a  secret,  is  punishable  with  six 

speech  for  the  Rev.  Mr.  Markham,  vol.  v.  months'  imprisonment,  and  in  some  cases 

177, 190, 191.    And  as  to  the  mental  suf-  even  five  years. 

ferings  from  jealousy,  of  a  seduced  and  (s)  See  Erskine's  Speeches,  vol.  v.  193, 
deserted  woman,  id.  41.  Also  the  debates  Mr.  Erskine's  observations.  In  a  late  in- 
in  Parliament  on  the  Adultery  Bill,  which  stance  of  a  profiigate  injury  to  a  father  by 
was  rejected  in  the  Lord's,  and  so  much  seduction  and  desertion  of  his  daughter, 
discreditable  levity  evinced  by  some  indi-  the  defendant  insultingly  sent  the  1000£ 
TidusJs  on  that  occasion;  an  event  which  damages  awarded  by  the  juiy  to  the  plain- 
suggests  the  supposition  that  meliorations  tiif  by  a  livery  servant,  with  his  compli- 
in  the  law,  on  these  subjects,  have  been  ments,  and  he  would  with  pleasure  send 
rejected  from  fear  that  the  legiabtors  him  another  1000/.  the  next  morning  if  he 
themselves  would  become  the  firrt  objects  would  send  hb  second  daughter  to  him 
«fcastigation.  for  the  intervening  night,,  and  he  found 

(«)  See  fully  PaOiet,  Manuel  de  Droit  her  agreeable. 
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OVAT.  a.  wd  at  others,  tmAntanding;  and  which  are  so  superior  to  the  mere  fanC' 
Sbct.  v.  tions  of  the  bodj/  and  the  external  senses,  passions,  and  emotions,  that 
ifP'  ^  ^^y  ^^^°'  *^  ^  ^^^  tofiaideraiion  (m^fU,  so  to  control  and  r^ulate  the 
— ***r  ^  former  as  to  prevent  them  from  becomine  injurious  to  others,  and  even 
the  Mture  froin  attempting  self-destmction.  The  influence  of  the  mind  over  health, 
t'nMhuJ  '^  ^ill  <dso  oe  seen,  is  singularly  powerful;  and  as  questions  upon  maital 
hmki^!^  CflTKicify  to  dispose  of  [N^pert;^,  and  the  sustaining  a  commission  of  lunac  j» 
and  the  irresponsibilitj  for  crimes,  and  generally  as  regards  the  adminis- 
tration of  justice,  are  of  daily  occurrence,  an  examination  of  this  interest* 
ing  sul]ject  appears  essential  in  an  outline  of  medical  jurisprudence.  It 
is  true  that  it  nas  been  objected  that  the  attempt  to  define  the  nature  of 
mind  or  soul  would  be  as  vain  and  presumptuous  as  to  try  to  find  out  by 
thou^t  alone  the  nature  of  the  Almighty,  or  whether  he  existed  before 
time,  or  had  himself  a  b€^nning.(0  Anatomists  can  explain  most  of  the 
functions  of  the  body^  because  each  has  its  distinct  visible  organ;  but  as 
re^irds  the  mind,  though  the  brain  is  considered  its  organ,  yet  no  one  has 
satisfactorily  estaJDlished  in  what  particular  part  or  by  what  means  it  ope- 
tates;  and  many  phyaologists,  as  we  shall  presentiy  see,  even  wholly  deny 
the  materialism  of  mind.  All,  however,  agree,  that,  in  order  to  our  be- 
coming acquainted  with  the  existence  of  surrounding  objects  of  an  exter- 
nal world,  three  things  are  necessary;  first,  sound  external  senses;  se- 
condly, a  due  maintenance  of  the  nervous  and  sensorial  energy,  apparently 
under  different  ^modifications,  whereby  they  are  made  capable  of  being 
roused  or  excited  bv  the  different  objects  addressed  to  them;  and,  third Iy» 
an  exercise  of  the  faculty  of  attention  to  the  impressions  which  are  thus 
produced.(ti)  However  difficult  it  may  be  to  define  the  nature  of  mind, 
or  this  sensorial  ^energy,  we  have  more  tnan  once  shown  that  it  ought  to  be 
considered  an  indolent  method  of  philosophizing  to  stop  at  whatever  is  not 
easily  understood.(x)  Besides,  some  definition  and  examination  of  the  sub- 
ject of  mind  is  absolutely  essential  as  regards  tducation  and  all  those  men-- 
ialmahdie$  which  so  powerfully  influence  the  bodjM  It  has  been  well 
observed  that  many  of  the  numerous  instances  ot  false  sentimentalism, 
mental  extravagance,  hypochondriaism,  low  spirits,  fanaticism,  and  vari- 
ous other  mental  weaknesses,  are  to  be  cured  rather  in  colleges  of  general 
instruction  thim  by  medicine;  for  when  all  the  faculties  of  the  mind  have 
been  duly  cultivated,  and  the  social  feelings  and  virtues  are  thus  brought 
into  action,  the  wild  fire  inflnencins;  persons  in  those  states  will  bum  in 
vain,  and  meet  with  little  or  no  fuel  to  support  its  rage.(2r)  The  know- 
ledge of  what  constitutes  mind  in  a  healthy  state,  is  also  essential  to  an 
accurate  understanding^of  what  in  law  constitutes  the  aberration  in  idiotcy, 
lunacy,  insanity,  and  mcapacitjr  to  manaee  property.  Questions  upon 
every  part  of  the  subject  unhappily  are  of  frequent  occurrence. 

The  "^"'®  The  term  Mind,  (Latin  mens)  has  had  various  definitions,  as,  the  aaul, 
«Lr  tel  ^  intelligent  power,  the  intellectual  capacity,  the  intellectual  faculties, 
II^^^JJI^.  and  the  understanding.  Mind  is  that  within  us  which  thinks,  reasons,  and 
oultiei  in*  ^^  cognizant  of  sensations  conveyed  to  us  through  the  medium  of  the  senses. 
gmfiL  It  is  the  power  by  which  we  are  enabled  accurately  to  perceive  and  com- 
prehend tiie  visible  or  probable  agreement  or  disagreement  of  ideas,  (o) 

(OSheirofdonLiUMcy,lntrod.xxvii.A  (x)  Ante,  19;   Sir  C.  BeU's  Essayi, 

work  of  great  merit  It  will  bet  observed,  Pref.  2d  edit.  xlL;  1  Dungl.  Phy.  232. 

however,  that  the  lesmed  author  tinme-  (y)  See  post,  the  consequences  of  ex- 

dbtely  after  attempts,  and  with  grettsbi-  cessive  mental  attention  to  one  subject 

li^,  the  veiy  task  he  seems  to  deciy.  On  absolutely  occasioning  a  thickenmg  of  the 

the  subject  of  thia  section,  the  student  cranium  and  mental  aberration. 

should  re«l  Brown's  Philosophy  of  the  (a)  4  Good,  106. 

Human  Mind,  a  work  of  singular  and  ori-  (a)  Locke  on  Human  Understanding; 

ginal  merit.  Stew.  Phil,  of  Human  Hind ;  Dr.  Browne's 

(ii)  3  Good,  116.  Lectures;  Id.  Inquiries  into  Intellectual 


PASSIONS,  EHOTIMB,  ate.  3U 

tt  has  been  well  observed  that  the  crowninc  science  of  mirul,  altkonrii  in  iHAF.lX. 
some  respects  independent  of  the  sciences  ot  maiter,  is  nevertbeless  close*  9iot.  V. 
ly  allied  to  them,  tor,  at  least,  it  is  assumed  that  the  facnlties  of  the  mind  ^^J*^ 

are  originally  awakened  or  called  into  activity  solely  by  the  impressions  ]~h 

of  matter,  althoa^  from  die  poverty  of  our  language  all  the  terms  used 
in  speaking  of  mind  and  its  operations  are  borrowed  from  matter^^ft)  be* 
sides,  many  mental  emotions  are  entirely  dependent  on  bodily  conditions) 
and  probably  if  all  our  external  senses  were  from  nativity  suspended,  the 
mina  would  liave  no  actual  attainment  or  intellectual  power.  The  science 
of  mind,  therefore,  cannot  be  studied  until  after  or  concurrently  with  the 
acquirement  of  knowledge  of  an  external  nature.  As  connected  with  our 
present  and,  stilt  more,  our  future  happiness,  die  knowledge  which  we 
are  enabled  to  obtain  of  the  laws  of  natnre  governing  the  operations  of  our 
own  mind,  must  be  regarded  as  the  most  important  of  all  sciences.  Ex* 
temal  ohjettt  first  impress  or  operate  upon  tne  outward  senaet,  which  by 
means  hitherto  unexplained  immediately  impress  or  operate  on  the  mind 
when  in  a  sound  state,  or  excite  in  it  perceptions  op  ideas  of  the  presence 
and  qualities  of  objects. 

The  several  intellectual  faculties,  the  a^egatr  of  which  enables  us 
to  judee  of  the  state  of  the  mind  of  an  individual,  and  which  are  in  con«> 
stant  &ough,  generally,  itnobserved  operation,  though  varfin^  in  strei^th 
and  desree  in  diiferent  individuals,  may  be  thus  explained.  The  five 
external  senses  of  si^t,  hearing,  smell,  taste,  and  touch,  or  some  of 
them,  convey  certain  imajgesor  ideas  of  actuid  external  objects  to  die 
sensorium  of  the  brain,  wSere  they  are  operated  upon  and  rendered  use- 
ful by  the  intellectual  faculties,  and  present  to  the  mind  what  Locke  and 
others  have  termed  ideae  or  menial  image9s(c)  of  these  a  nmpU  effect  Ii&tror 
in  any  one  sense  produces  what  is  called  a  ntnple  ideof  the  word  idea  mental 
here  signifying  an  image  or  representation  in  the  mind  of  an  action  or  i°>HE**- 
quality;  thus,  white  and  sweet  are  simple  ideas.  An  idea  compounded 
of  neveral  simple  ideas  is  called  a  eomfiex,  or  sometimes  con^nmnd  idea, 
as  man,  horse,  tree,  &c.,  which  are  evidently  compounds  of  a  number  of 
simple  ideas,  viz.  of  figure,  colour,  solidity,  &c.;  and  sometimes^  for 
distinction's  sake,  when  many  complex  ideas  are  compounded  in  one, 
the  followers  of  Locke  call  it  a  decomplex  idea,  as  homicide  is  a  com- 
pound of  man  and  killing.  A^n,  impressions  on  the  senses  are  often 
so  aseociaitd  together  that  the  idea  of  one  will  not  be  recollected  with- 
out that  of  the  other;  so  ideas  may  associate  with  impreseions,  as  if  an 
impression  be  made  on  any  of  the  senses  while  an  idea  is  predominant  in 
the  mind.((/) 

The  principal  mental  faculties  are  iUtention,  perception,  memory,  aeso-  Enumen^ 
^iaiion,  comparison,  imagination,    invention,  reasoning,  and  Judg-  tion  of  the 
«nen/;(e)  to  which  might  be  added,  numerous  modifications  and  variations  principBl 
of  these  faculties  known  by  different  terms;  all  of  which,  when  the  bodily  P^J^ 
part  of  our  frame,  or  rather  the  part  termed  brain,  is  itself  in  a  healthy  /J?*  **" 
state,  operate  collectively  so  as  to  produce  what  is  termed  a  sound  mtna.    ^ 
It  will  be  found  that  these  several  terms  are  by  no  means  synonymous, 
but  that  each  named  faculty  of  the  mind  differs  from  the  other,  though 
nearly  connected  with  and  graduating  into  each  other;  and  one  or  more 
of  these  faculties  may  be  defective  in  a  greater  or  less  degree,  while  the 

i*owen,  by  Abercrombie:  Jackson,  Piinc.  cotding  to  Raid's  Inquiry,  &c^  the  sappo- 

Mrd.  177  to  260;  and  all  the  works  on  sition  that  there  are  what  were  termed  tn- 

Insanity,  post  natt  ideas,  or  ideas  entirely  originating  i|i 

(Jb)  Thus  we  are  obliged  to  use  the  die  mind,  has  been  given  up  by  philoso- 

word  tattt  as  well  as  reguds  the  relish  of  phers  since  the  time  of  Mr.  Locke. 

Ibod  as  menial  taste,  &c.  (d)  See  DungL  Pby.  249  to  353. 

(0  Johnson's  Diet  tit  Idea.    But  ac-  (e)  Ante,287,iL(o,}  (/>,) (9, j  290,q.  (>') 
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CHAP.  IX  others  renudti  perfect  in  the  individual  |(/)  bat  to  constitate  high  intel^' 
Sbct.  y.   lect,  all  must  exist  and  combine;  and,  at  least  till  by  repetition  in  the 
i^n^    perception  of  the  same  or  a  similar  object,  it  has  become  so  well  known 
^""^    °'  as  not  to  require  so  much  attention,  we  ordinarily  use  all  or  such  of  the 
five  eztemai  senses  as  can  assist  in  establishing  the  presence  of  an  object 
in  order  to  perfect  our  accurate  perception  of  the  same;  just  as  a  child, 
and  even  a  man  will,  until  experience  has  rendered  it  unnecessary,  ex- 
tend his  hand  U^feel  an  object,  although  he  has  the  full  use  of  his  ejes.(g) 
All  preceptors  of  jouth,  all  medical  practitioners,  and  all  concerned  in 
the  administration  of  justice,  who  may  have  to  decide  on  questions  of 
idiotcy,  lunacy,  insanity,  or  mental  imbecility,  ought  to  examme  each  of 
the  several  mental  faculties  separately,  and  endeavour  to  discover  the 
state  of  weakness  or  derangement,  and  which  faculty  in  particular  it  af- 
fects, and  the  consequences,  and  the  best  physical  and  moral  treatment. 

9^*^^  Jltteniion,  which  may  be  considered  as  synonymous  to  study, {i)  has 
*«»•(*)  been  defined  to  be  that  faculty  by  which  the  mind  dwdh  upon  a  percep- 
tion so  as  to  augn^ent  its  consciousness  of  it.(ib)  It  should  precede  as 
well  as  accompany  perception.^/)  It  will  be  obvious  that  the  accuracy 
of  our  knowledge  oi  an  extemsu  object  or  idea  must  depend  on  the  degree 
of  attention  with  which  it  is  observed  and  examined,  and  that  unless  such 
object  has  been  for  some  time  not  only  perceived  but  dw^  upon,  and 
impressed  on  the  brain  or  in  the  mind,  and  there  contemplated  with  in* 
terest  and  desire  to  retain  it,  in  exclusion  for  a  time  of  other  objects,  the 
image  or  idea  will  be  no  more  than  a  mere  passmg  shadow,  or  will  be  con- 
fusS,  leavine  no  distinct  impression  on  the  mind,  and  it  will  consecjuent- 
ly  be  incapable  of  retention.(m)  But  when  due  attention  has  been  evinced, 
tne  image  or  idea  will  then  be  sufficiently  impressed,  and  will  have  be- 
come the  subject  of  memory,  of  which  attention  must  in  all  cases  be  the 
forerunner.  Attention  has  a  powerful  physical  effect  upon  the  bo^{n) 
as  well  as  the  mind  itself  when  in  a  diseased  or  enfeebled  state;  and  as> 
on  the  one  hand,  excesnve  continued  mental  attention  to  any  particular 
subject  may  actually  occasion  a  thickening  of  the  bones  of  me  cranium 
and  the  disappearance  of  the  diploe,  and  convert  the  external  and  internal 
plates  or  tables  of  the  skull  into  one  dense  bone,  and  occasion  mental 
deranffement;(o)  so,  on  the  other  hand,  it  is  important  to  health  and  due 
mentiu  enjoyment  to  keep  up  an  habitual  stimulus  to  an  adequate  pro- 
duction  of  tnis  sensorial  power;  for  if  it  do  not  sufficiently  continue,  the 
disorder  may  ensue  which  Sauvages  termed  melancholia  Anglica,  as  par- 
ticularly affecting  the  English,  (although,  in  truth,  the  French  are  still 
more  under  its  influence,)  and  which  is  a  general  listlessness  and  disgust, 
and  an  irksomeness  and  weariness  of  life,  often  without  any  specific  reason, 
and  sometimes  occasioning  self-destruction,  if  the  appropriate  physical  and 

(/)  Per  8ir  J.  NichoU,  in  bieram  t.  indifferent  to  any  particular  object;  but  the 

JVyatt,  2;  1  Hagg.  Rep.  401,  402.  instant  the  command  is  •<  attention,^*  then 

Ig)  3  Greg.  Econ.  Nat.  421,  425.  The  he  must  immediately  bend  his  mind  to  an 

application  of  this  truth  will  frequently  de-  exact  tUteniion  to  and  observance  of  tlie 

tect  a  fabricated  story  in  giving  evidence,  operation  to  be  performed.     So,  antece- 

(A)  See  the  effects  of  attention  fully  dent  to  any  mentU  operation,  the  mind  is 

conndered,  Paik's  Inquiry,  220  to  226.  ^atanding  at  ecue,"  but  when  called  to 

(t)  To  study  is  to  consider  attentively,  perform  an  operation  it  must  in  the  first 

Locke;  1  Dungl.  Phy.  249.  place  observe  attention* 

(A)  Park's  Inquiiy,  220;  Greg.  Econ.        (m)  3  Greg.  £c^.  Nat  423,  424. 
Nat.  vol.  iii.  423,  424.  (»)  Thus  it  has  been  well  established 

(i)  The  term  attention,  as  used  in  mili-  that  close  attention  to  a  chess  board  will 

taiy  operations,  may  illustrate  the  mental  alleviate  tlie  pain  of  the  gout,  and  any 

operations.  Before  it  is  used  the  soldier  is  thing  tliat  engages  attention,  or  excites 

technicaUy  termed  "  standing  at  ease,"  an  interest  will  afford  the  greatest  relief 

that  is,  not  disorderly,  but  without  any  in  attacks  of  the  astlima,  Park's  Inq.  224. 
predae  arrangement,  and  perliaps  wholly        (o)  Copl.  Diet.  Prac.  Med.  tit  Cranium* 
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moral  remedies  be  not  in  due  time  applied.(/>^    Therefore  as  mental  af-  chap.  ix. 
iiiction  and  diseases  are  the  subjects  of  medical  as  well  as  moral  treat-   Bigt.  Y. 
men t,  an  acquaintance  with  the  moral  influence  of  attention,  and  the     ^™a 
inportaat. share  it  has  in  the  performance  of  the  mental  functions,  is  es-  ^"^°»  ^^ 
sential  to  the  physician  as  well  as  to  the  moral  philosopher,  and  when 
properly  directed  it  lays  the  foundation  for  the  improvement,  as  it,  in 
tact,  constitutes  the  basis,  of  every  faculty  of  mind. 47) 

Mstraciion,  though  sometimes  used  to  denote  inattention  or  absence 
ofmind^  and  sometimes  the  separation  of  ideas  from  each  other,  or  of  a 
part  of  one  idea  from  the  residue,  also  imports  any  operation  which  uh7A- 
drawe  the  attention  of  the  mind  from  a  particular  idea,  and  which,  as 
well  in  bodily  as  mental  diseases,  has  powerful  influence  in  diminishing 
those  effects  which  would  result  from  too  long  continued  attention  to  the 
painful  or  injurious  object.    But,  in  truth,  it  cannot  be  justly  regarded 
as  a  peculii^r  and  distinct  faculty,  for  we  have  no  direct  power  of  ab- 
stracting or  diverting  our  attention  from  any  idea  or  sensation,  but  the 
faculty  of  increasing  our  eflfurts  of  attention  to  another  object^  which  ope* 
ration,  however,  has  indirectly  the  same  effect  as  positive  abstraction. (r) 
From  the  defective  construction  or  dimension  of  the  brain  of  an  idiot^e) 
his  powers  of  attention  are  so  small  that  be  cannot  even  correctly  perceive 
or  acquire  a  new  idea,  and  consequently  his  memory  or  recollection  of  it 
will  be  comparatively  (Vefective.    The  legal  definition  of  the  term  idiot, 
it  is  true,  is  not  so  limited,  but  imports  a  person  without  understanding 
(mental  judgment,)  from  his  nativity,  and  whom  the  law,  therefore,  pre- 
sumes never  Jikely  to  attain  any ;(^)  but  the  actual  cause  of  Ihe  defect  is 
his  incapacity  duly  to  perceive,  or  rather  to  attend  to  ideas  presented  by 
the  external  senses,  on  account  of  quickness,  activity,  and  motion  in  th^ 
intellectual  faculties,  and  it  is  rather  as  a  consequence  that  he  fails  in 
memory  and  other  mental  faculties,  for  he  can  have  no  memory  of  what 
he  never  perfectly  knew;  and  Locke  observes,  that  it  is  only  by  attention 
that  ideas  offering  themselves  are  taken  notice  of,  and,  as  it  were,  regie* 
tered  in  the  memory;  and  Watts  remarks  that  attention  is  indispensa- 
ble because  truth  does  not  always  strike  the  soul  or  mind  at  first  sight, 
and  it  follows  that  he  cannot  reason,  still  less  judge,  for  what  can  we 
reason  but  from  what  we  know;  and  it  has  been  jusitly  observed  that  at- 
tention is  the  mother  of  memory.     In  short,  the  idiot,  from  sterility  and 
natural  hebetude,  stops  short  on  the  very  thresliold  of  intellect,  and 
therefore  can  never  approach  the  throne  of  the  mind.     He  is  by  nature 
stupid,  sluggish  or  dull,  and  incapable  sufficiently  to  attend.    But  this 
refers  only  to  complete  idiots,  for  in  some  idiots  there  may  be  considerable 
power  of  attention  and  perception,  and  a  degree  of  memory,  and  some 
urc^ess  in  knowledge,  beyond  mere  infancy,  may  have  been  made  by  the 
help  of  a  small  degree  of  attention  and  by  habit  and  careful  education; 
for  which  reason,  as  objected  by  Lord  Tenterden,  the  mere  proof  that  a 
person  after  the  age  of  puberty  can  count  and  multiply  in  an  ordinary  way. 


(p)  See  authorities,  4  Good,  107.  aAerwaids  it  was  ej^tended  to  a  rude,  ig- 


wduB,  sienifyinif  bereft  or  depri*^ed?  but  neral,  a  small  or  eompreased  brain,  ante, 

still  the  books  do  not  define  of  what  de-  249,  n.(/,)  27P,  271,  d..(ot/)  and  hence, 

prived.    Johnson's  Diet,  defines  an  idiot  it  will  be  found  that  they  rarely  ev^ 

!to  be  one  witliout  the  powers  of  reason;  mentally  perceive  accurately,  much  less 

but  that  may  be  only  the  result  of  his  in-  arsociate,  compare,  reason  or  judge,  and 

capacity  \o  perceive.    It  seems  that  <//»t«  this  probably  arises  from  tlie  want  of  the 

signified  originally  merely  a  person  of  no  power  o{  attention, 
note,  who  had  not  obtained  public  dis-        (/)  Co.  Lit.  246,  247  a;  3  Mol  44;  ^ 

t'ipction,  one  of  inferior  mind  or  talent.  Coke,  126;  1  Bla.  Com.  202. 
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CHAP.  IX.  which  may  be  acquired  by  education  and  habit,  is  not  by  any  means de- 

SxcT.  V.    cisive  that  he  is  not  an  idiot.(ti)    iti  short,  after  education,  the  difference 

Ofthk     between  an  idiot   and  one  compos  mentis  will   principally  be   found 

Miyp,  8tc.  jjj  ^jjg  deficient  powers  of  th^  former  in  reasoning  And  judging  with  any 

ordinary  probability  of  a  correct  result.(x) 

Inabilities  sufficiently  to  attend  to  external  objects  are  treated  as  men- 
tal maladies  under  different  terms,  as  rtvery^  which  may  consist  in  ab* 
sence  of  mind,  abstraction  of  mind,  or  what  is  termed  brown  study;  in 
the  first  of  these  the  attention  is  truant,  and  does  not  yield  readily  to  tlie 
dictates  of  the  will,  and  this  is  that  absence  or  vacuity  of  mind  too  com- 
mon in  schools  over  tasks,  and  at  church  when  hearing  itrmonB^  and  is 
the  reason  why  few  profit  much  from  what  they  read.  In  the  second,  the 
attention  is  riveted,  at  the  instigation  of  the  wdl  itself,  to  some  particu- 
lar theme  unconnected  with  the  new  object  presented  to  the  mind;  and 
in  the  third,  the  attention  has,  as  it  were,  the  consent  of  the  will  to  re- 
lax itself  and  be  the  sport  of  whatever  train  of  ideas  may  successively  be 
uppermost  or  most  vivacious  in  the  sensory,  and  there  is  no  fixed  atten- 
tion to  any  one  or  more  subjects,  and  consequently  no  process  in  men- 
tal improyemcnt.(y)  These  deviations  from  useful  attention  will  suffi- 
ciently evince  the  importance  of  this  faculty. 

Percep-  Supposing  the  brain  to  be  in  a  sound  state,  the  image  or  idea  conveyed 

tioiL(2r)  to  it  by  the  external  senses,  and  there  viewed  with  attention,  will  in  ge- 
neral t)e  correctly  perceived  by  the  mind,  which  is  ever  predisposed  to 
accumulate  new  materials,  as  corporeally  the  body  hungers  after  its  ap- 
propriate  food. (2:)  This  faculty  of  the  mind  is  termed  perception^  from 
the  Latin />ercep/t9,  and  defined  to  be  the  power  of  perceiving,  or  that  act 
of  the  mind  by  which  it  becomes  conscious  of  any  thingJa)  The  capa- 
city of  perception  varies  in  degree  from  the  idiot  to  the  nighest  perfec- 
tion of  intellect,  and  may  even  in  some  idiots  be  greatly  increased  by  the 
habitual  exercise  of  attention,  especially  whilst  young:  some  are  exceed- 
ingly quick  in  perception,  whilst  others  are  termed  duU  or  slow;  but  the 
former  may  or  may  not  produce  advantageous  results,  depending  on  the 
due  strength  of  and  due  exercise  of  the  other  mental  faculaes.  Hence  we 
say,  "he  is  too  quick^^^  that  is,  he  perceives  too  hastily,  without  suffi- 
cient attention,  or  without  associating,  comparing,  reasoning  or  judging; 
hence  thedanser  of  conceit,  which  habituates  the  individual  too  hastily, 
and  without  adequate  attention  and  examination,  to  conclude  that  he  has 
obtained  a  perfect  knowledge  of  a  subject. 

Memory.         Memory  is  the  third  mental  operation,  and  is  acquired  only  by  atten- 

(6)  Hon  to,  and  due  perception  of  ideas  at  the  time  they  were  presented  to 

the  mind.    Attention  has  been  justly  termed  the  art  of  Memory,  because 

memory  is  the  natural  result  of  attention  and  of  accurate  previous  per- 

(fi)  Locke's  Essay  on  the  Human  Un-  that  is,  when  the  current  of  ideas  is  al- 

dersUndinf^,  B.  II.  c.  12,  s.  12  and  IS;  lowed  to  pass  through  the  mind,  without 

Ingram  v.  XVyait^   1  Hagg.  Rep.   402;  any  one  being  detained  by  the  will.  This 

post;  Ld.  Portsmouth  eaae,  3  Addams^  is  the  case  in  dreams,  wlien  the  will  is 

63;  Smith  v.  Smith  id.;  Harford  v.  Mor-  susp&Qde4.    See  Dugald  Stewart's  Chap. 

ris,  2  Hagg.  Cons.  Rep.  423;  and  Bagster  on  Dreams. 

V.  Newton.  («)  Se*  the  use  of  tlie  several  organs 

(x)  Bull  V.  Manning  1  Dow,  N.  S.  of  extemd  sense,  ante,  288,  289. 

392;  3  Bligh,  N.  S.  1.  (a)  Watts  on  Mind;  Bacon's  Works? 

(y)  See  Jolinson's  Diet  tit  Reveiy,  Park's  Inq.  220;  Dr.  Stewart's  Outline  of 

referring  to    Locke.      Reveiy  is  loose  Moral   Philosophy,    21,    22;    Johnson's 

musing,  or  irregular  thought;  it  exists  Diet.  tit.  Perception;  1  Dungl.  Phy.  248. 

when  ideasyZtNii  in  our  mind  witlioutany  {b)  See  Greg.  Econ.  Nat.  vol.  iii.  436 

reflection  or  regard  of  the  understanding;  to  441 ;  Brous.  Phy.  1 20. 
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teptioti  of  one  or  more  ideas  antecedentlj  perceived  by  the  mind,  with  chap.  ix. 
adequate  desire  to  retain  it,  so  much  so  that  m  general  when  we  saj, "  we  Sect.  V. 
do  not  remember,"  we  should  rather  say  that  we  did  not  original Ij  at-  ^'  ™ 
tend  nor  ever  mffidently  perceive.  The  art  of  memory  is  attention;  and  ^""^' 
memory  itself  has  been  defined  to  be  that  faculty  ot  the  mind,  which 
enables  us  to  treasure  up  and  preserve  for  fidure  use,  the  knowledge  we 
have  acquired;  or,  according  to  Locke,  it  is  "  the  power  to  revive  again 
in  our  minds  those  ideas,  which  after  imprinting  have  disappeared  or  h^ve 
been  laid  aside  out  of  sight;"  a  definition,  however,  which  either  evinces 
the  poverty  of  our  language  or  our  inability  sufi&ciently  to  explain  the 
operations  of  the  mind.  We  know  by  experience  that  it  is  that  faculty^ 
which  is  the  great  foundation  of  all  intellectual  improvement  and  accu- 
mulation of  knowledge,  and  witlmut  which  no  advantage  could  be  de- 
rived from  the  most  rapid  and  extensive  succesMon  and  accumulation  of 
new  ideas.  It  implies  a  capacity  of  retaining  duly  perceived  knowledge 
impressed  by  attention,  and  a  power  of  recalling  it  to  our  thoughts  when 
we  have  occasion  to  apply  it.(c)  By  the  power  of  memory  we  are,  as 
Addison  observes,  perpetually  looking  back  when  we  have  nothing  pre- 
sent to  entertain  us,  and  in  that  case  the  mind  resembles  those  reposito- 
ries in  some  animals  that  are  filled  with  stores  of  food,  on  whicn  they 
ruminate  when  their  present  pasture  fails;  hence  the  well-known  term 
ruminating  has  been  adopted  in  its  application  to  meditation  or  deep 
thought  of  a  subject  Memory  is  as  capable  of  cultivation  and  continu- 
ance by  due  exercise  of  the  mental  faculty,  as  the  muscular  power  may 
be  strengthened  by  its  due  exercise,  hence  the  necessity  of  inuring  the 
mind  to  action  and  study  through  every  stage  of  life,  by  which  the  young- 
originally  acquire  memory,  and  the  old  recruit  and  continue  it,  and  re- 
tain their  mental  vigour  and  powers  much  longer  than  others.  ^(/)  As 
connected  with  evidence,  and  though  attributable  to  a  moral  dehnquen- 
cy  of  inferior  decree,  yet  as  perhaps  affording  a  legal  excuse  for  primft, 
facie  perjury,  it  is  a  well  established  fact  that  persons  habitual  I  v  tellinr 
falsehoods,  or  making  what  they  would  term  embellishments,  will  by  o^ 
ten  repeating  the  same  fabricated  or  highly -coloured  story,  at  length  be 
imposed  upon  tliemselves  by  the  vivacity  of  the  idea,  so  as  to  mistake  it 
for  an  idea  of  memory,  and.  swear  to  its  existence,  they  then  believing  it 
to  be  true;  and  this  well  established  fact  might  perhap  in  some  cases  pre- 
vent such  perjury  from  beins  deemed  wilful,  ami,  it  clearly  established, 
exempt  from  punishment.  The  consideration  of  this  and  all  subjects  il- 
lustrative of  tne  faculty  of  memory,  are  highly  interesting  in  a  legal  view, 
but  a  full  examination  in  this  part  of  the  work  would  exceed  ourTimits.(e) 

So  essential  is  the  power  oi  memory  to  the  perfect  mind,  that  in  some 
of  our  older  statutes  the  expression  '^  unsound  memory^^  or  "non  sane  me- 
mory^^  was  used  to  denote  as  well  an  idiot  and  lunatic  as  every  person 
incapable  of  managing  himself  or  his  affairs.f/")  It  must  nevertheless  be 
kept  in  view  that  the  most  superior  memory  frequently  exists  in  many  de- 
dcriptionsof  tn9am7y,  though  not  so  in  idiotism,  because  in  the  latter  the  de- 
fect is  in  the  want  of  capacity,  whilst  in  insanity  it  is  in  its  perversion. 

But  as  these  three  faculties  of  attention,  perception  and  memory,  would 
of  themselves  only  impress  on  the  mind  several  single  or  simple  ideas,  in 
order  to  enable  us  to  associate,  compare,  reason,  and  judge,  it  will  be 
found  we  are  endowed  with  the  following  other  faculties. 

(e)  Locke  on  ^e  Human  Undeistand-  on  the  words  *'non  sane  numnnryi^  uaed 
hig,  B.  2,  ch.  10.  in  the  Irish  act,  7  Geo.  2,  c.  14,  in  Cartm 

(d)  3  Gree.  Econ.  Nat  437.  T'  '^^'^  ?  ^f""^'  ^^^*  ^^*  "^  'S 

\uj  u  w»x:|f .  XA.UI1.  *iau  -tot  ^^^   Cokc's  obsefvations   on  unsound 

{«)  Sec  several  valuable  observations,  niemorv,  Co.  Lit  247  a;  4  Coke,  124  b.; 
€rcg.  Econ.  Nat  436  to  441.  ^^  Sir  j.  Nicholl,  in  hgram  v.  Wyati, 

(/)  See  Lord  Redesdale's  observations    1  Hagg.  Ec.  C.  401.- 
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CHAP.  IX.      Although  imaginaiion  is  a  faculty  purdy  of  ao  intellectual  nature,  yet 
Skct.  V.  its  effects  upon  the  body  are  so  remarkable  that  it  is  properly  a  subject 
Or  nn     of  |^  physiological  as  well  as  pathological  nviiurt,{q)  and  that  many  facts 
Miyi>>  &C.  clearly  prove  that  the  imagination  can  affect  not  only  the  nervous  sys- 
The  effect  tern,  but  that  it  can  act  upon  the  circulation,  respiration  and  digestion; 
of  imagi-    in  short,  that  imagination  is  one  of  the  most  important  agents  in  the  aiii- 
nation  on    ^^A  economy.  In  medical  practice  it  presents  atone  time  the  most  pow- 
^  bod^  ^^  ^^^^^  obstacle,  and  at  another  the  most  active  assistant  to  the  exertions  of 
^      ^'    the  physician,  (r)    We  may  here  observe,  that  the  circumstance  of  a  per- 
son supposing  that  he  has  seen  an  apparition  or  supernatural  representa- 
tion,  is  medically  considered  not  to  afford  evidence  of  insanity,  but  at 
most  of  weak  intellect  or  weakness  attributable  to  fever  or  temporary 
cau8es.(s) 

lKeaaon.(/)  Next  comes  the  power  of  reasomng  ^Latin  ralio,  and  French  raiaon,) 
upon  all  the  ideas  conveyed  to  or  imagined  in  the  mind;  and  reason  is 
defined  to  be  a  chain  of  subordinate  or  intermedicUe  judgments,  follow- 
ing and  depending  upon  one  another,  by  which  some  general  conclusion 
or  judgment  IS  attempted .(t/)  It  is  the  ability  by  which  we  can  distin- 
guish truth  from  falsenood,  and  right  from  wrong,  and  by  which  we  are 
enabled  to  suggest  means  for  the  attainment  of  a  particular  end,  and  rea- 
soning is  a  chain  of  judgments  founded  one  upon  another.(2;)  It  is  de- 
fined to  be  the  power  by  which  roan  deduces  one  proposition  from  ano- 
ther, or  pi*oceeds  from  premises  to  consequences.  But,  as  observed  by 
Locke,  reason  is,  in  the  English  language,  sometimes  taken  for  true  and 
clear  principles,  sometimes  Tor  clear  ana  fair  deductums^  and  sometimes 
for  the  cause,  particularly  the  /inal  cause.  This  power  of  reasoning  is 
lly  far  the  most  important  of  those  faculties  termed  intellectual,  for  it  is 
on  the  right  use  ot  this  power  that  our  success  in  the  pursuit  both  of 
knowledge  and  of  happiness  depends,  and  it  is  by  the  exclusive  posses- 
sion of  it,  at  least  in  degree,  that  man  is  distinguished  in  the  most  essen- 
tial respects  from  the  rest  of  the  animated  creation.  It  is  indeed  from 
their  subserviency  to  the  operation  of  reason,  that  the  other  mental  fa- 
eulties  derive  their  chief  value.(3/)  False  reasoning  will  be  found  in  ge- 
neral to  depend  upon  a  false  or  unnatural  association  of  ideas;(2:)  it  may 
also  depend  on  a  false  judgment;  And  this  state  of  the  mental  faculties  is 
Usually  presented  in  insanity  and  in  monomania^  as  regards  the  particu- 

(q)  Ante,  299;  3  Bost,  187;  and  as  to  himself,  whilst  labouring  under  a  ferer; 

the  efiect  of  imagination,  as  may  res^rd  and  Dr.  Ferriar,  in  his  Theory  of  Appa- 

medical  agents,  id.)  and  see  Copl.  Diet  ritions,  observes,  "that  partial  affections 

tit  Diseases;  Park's  Inquiry,  225,  226;  as  of  the  brain  may  exist,  which  render  the 

to  the  physical  effect  of  attention  over  patient  liable  to  imaginary  impnasions, 

bodily  pains,  id.  220  to  226;  and  as  to  il-  either  of  sight  or  sound,  without  perma- 

lusions,  4  Good,  101 .  nently  disordering  his  memoiy  or  judg- 

(r)  3  Bost  161  to  163,  where  see  «n-  ment.    From  which    peculiar  condition 

gulftr  instances,  and  of  one  affecting  the  of  the  sensorium  we  conceive  the  best 

learned  author  himself  in  fever.  supposed  stories  of  apparitions  may  be 

(«)  The  King  v.  Liewellin  Jones,  in-  completely  accounted  for;"  and  see  Sir 

dieted  for  shooting  at  W.  Miller,  and  W.  Scott's  letters  on  Witchcraft,  8ic., 

dangerously  wounding  him  with  intent  where  some  interesting  cases  are  recorded, 
to  murder,  and  found  guilty,  21st  March,         (/^  See  3  Greg.  Econ.  Nat  447,  481  to 

A.  D.  1834:  Mr.  Barnes,  a  surgeon,  in  487, 1  Dungl.  Phy.  250. 
answer  to  evidence  that  the  prisoner  had        ^^^  3  ^  ^^  ^ 

previously  supposed  that  he  had  seen  an  j  ^^^^  ventuLl  to  intnxiuce  the  words  in 

appanuon.  depo«jd   that  "*  behef  of  j^^^    ^       ^^^^^  Leviathan,  pt  i. 

havmg  seen  apparitions  is  a  proof  of  great  ^  5  «~  ,  4#v. « 

weakness  of  mind,  but  not  a  proof  of  de-      '  ,\  «  r^ 
nuigement;  it  arises  from  weakness  of        W  3  Greg.  Econ.  Nat  447. 
intellect"    And  see  3  Bost  161  to  163,        (y)  Stew.  Phil.  Human  Mind,  vol.  ii.- 
^ere  he  relates  such  a  state  of  mind  on        (z)  3  Greg.  Econ.  Nat.  481; 
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lar  subject  of  mental  delu8ion.fa)    The  power  of  reasoning  in  the  idiot  chap.  ix. 
is  e:^ceedingl7  limited,  although  he  may,  bj  education,  acquire  a  habit   Sxgt.  Y. 
of  assuming  me  semblance  of  reasoning,  even  more  frequently  than  the  ^'  ™ 
wise,  but  he  either  suddenly  stops  before  he  attempts  to  arrive  at  a  con-     ■*°*     . 
elusion,  or  comes  to  an  erroneous  conclusion:  whereas  in  insanity ,  ex- 
cept as  regards  the  particular  subject  of  delusion,  the  power  of  reasoning 
frequently  continues  undiminished,  and  sometimes  is  very  acute,(a)  for 
which  reason  the  more  comprehensive  term  "  unsound  mind  "  has  been 
preferred  in  law. 

Judgment  (synonymous  to  opinion  or  decision)  is  the  faculty  or  power  Judpnent 
of  discerning  the  correct  relations  between  one  term  or  one  proposition  (b) 
and  another.    It  enables  us,  after  havine  exercised  ail  the  preceding  fa- 
culties, and  reasoning  upon  certain  established  facts,  to  arrive  at  and  pro-^ 
nounce  a  correct  decision  on  the  result,  and  upon  the  proper  course  to  be 
observed,  or,  according  to  Locke,  it  is  that  faculty  which  God  has  given 
to  supply  the  want  of  certain  knowledge,  and  thereby  the  mind  takes 
any  proposition  to  be  true  or  false  without  perceiving  demonstrative  evi* 
dence;  while  Watts  observes,  that  reason  ought  to  accompany  the  exer- 
cise of  our  senses  whenever  we  would  form  a  just  judgment  of  thinss 
proposed  to  our  inquiry.    It  has  been  justly  observed,  and  as  regards  the 
iegal  profession  should  ever  be  kept  in  view,  that  errors  in  decision  or 
judgment  do  not  so  often  arise  from  any  fault  in  the  mental  faculty  of 
reason,  but  more  frequently  from  the  imperfect  materials  upon  which  the 
decision  is  founded,  as  either  from  a  want  of  sufficient  facts,  or  from  a 
want  of  due  attention  to  or  comparison  of  them,  or  a  too  hasty  examina- 
tion of  one  or  any  number  of  them,  or  from  not  recollecting  all  the  chain 
of  analogies,  or  the  different  links  of  relation,  by  which  the  various  parts 
of  evidence  or  facts  are  connected  with  the  general  conclusion,  or  fron 
the  interference  of  unfounded  belief,  prejudices,  or  passions.    Every  per- 
son, even  Qf  the  soundest  mind,  is  liable  to  be  incorrect  in  judgment  if 
he  speak  (as  too  many  rashly  do)  upon  subjects  with  which  he  is  not  suf- 
ficiently acquainted,  or  if  he  attempt  to  give  an  opinion  on  a  point  which 
requires  for  its  decision  more  facts  than  are  laid  before  him;  tor  it  is  evi- 
dent that  the  judgment  in  such  cases  is  founded  on  a  partial  view  of  the 
subject,  and  many  facts  which  are  not  examined  may  stand  in  opposition 
to  the  general  conclusion  or  judgment  he  forms.    The  mind  requires  to 
be  habituated  accurately  to  peruse  and  to  dwell  on  each  fact  wnich  has 
relation  to  the  question,  and  essential  to  be  considered  in  forming  a  judg- 
ment, and  then  to  associate,  compare,  and  reason  upon  the  aggregate. 
And  such  system  of  attention,  examination,  and  contemplation  ought  to 
be  pursued  by  unvarying  habit,  for  otherwise  the  indivicfual  will  eventu- 
ally become  hasty,  rash,  precipitate,  and  erroneous  in  judgment,  and  con- 
sequently not  to  be  confided  in.    Goodness  of  memory  of  all  sciences, 
rules,  and  data  connected  with  the  question  upon  which  the  judgment  is 
to  be  given,  will  also  be  as  essential  as  facts  strictly  so  termed;  for  other- 
wise such  technical  rules  may  be  forgotten,  and  judgment  contravening 
them,  will  necessarily  be  erroneous,  at  least  as  regards  practical  utility. 
Judgment  has  been  described  as  a  cool  and  slow  faculty, {c)  hence  in  de- 
scribing the  converse,  we  use  the  terms  "  hot-headed,"  ana  "  hasty  judg- 

(a)  See  post,  and  the  instances  col-  to  448;  and  Locke  on  Human  Under- 

lectedby  Lord  Erskine,  in  the  defence  of  standing,  B.  2,  c.   33;  1  Dung!.  Phy. 

Hadfield,  vol.  t.  of  speeches.  250. 

(6)  See  3  Greg.  Econ.  Nat.  432»  433,        («)  Judgment,  a  cool  and  slow  faculty, 

as  to  common  aenae  being  that  judgment  attends  not  a  man  in  the  rapture  of  poeti- 

usually  incident  to  all  persons;  and  see  cal   composition.    Dennis.     See   Brous. 

an  entire  chapter  on  judgment,  id.  445  Pby.  120. 
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CBAP.  IX.  ment,''  as  a  decision  without  due  consideration.    Even  amongst  peraang 
Skt.  V.   allowed  by  law  to  be  classed  amongst  those  of  sound  mina,  there  are 
Or  TBS    great  variations  in  the  degrees  of  judgment,  from  the  highest  pitch  of  ex- 
MiiTB,  &c.  cellence  to  that  of  a  considerable  degree  of  weakness;  and  nence  Pope 
has  observed,  "  'Tis  with  our  judgment  as  our  watches,  none  go  just 
alike;  jet  each  believes  his  own;"  and  although  secretly  each  may  know 
that  he  has  neither  correctly  attended,  perceived,  remembered,  associ- 
ated, compared,  or  reasoned  before  he  decided,  yet  from  the  fear  of  the 
imputation  of  slowness  or  indecision,  he  will  venture  to  pronounce  a  judg- 
ment upon  unknown  premises. 

The  faculty  of  judgment,  however,  is  generally  supposed  not  to  exist 
in  either  the  idiot  or  me  wholly  insane,  or  m  partial  insanity,  termed  mo- 
nomania, excepting  in  matters  not  connected  with  the  particular  illusion,f  (f) 
though  his  juaement  for  many  other  purposes  may  be  perfect,  and  ne 
may  De  legally  liable  to  punishment  for  his  crime  not  attributable  to  such 
particular  de^ct,  if  the  jury  should  believe  that  at  the  time  he  committed 
the  act  he  knew  he  was  committing  an  offence  against  the  laws  of  God 
and  nature;(e)  and  as  judgment  is  essential  to  a  perfect  mind,  it  was  held 
that  a  non  compos  ought  not  to  sit  as  a  judge  when  he  is  to  decide  on 
matters  of  fact,  thou^  he  might,  perhaps,  act  in  some  respects  minis- 
ieriaUy;{f)  and  for  the  same  reason  a  non  compos  cannot  act  as  an 
attorney  or  8olicitor,(gf)  or  as  an  arbitrator,(A)  or  as  a  guardian(t)  or 
executor,  for  being  unable  to  manage  his  own  affairs,  he  is  equally  in- 
competent to  manage  those  of  others,  still  less  to  make  an  award,  which 
requires  not  only  mental  perception,  but  reason,  and  above  all,  judgment. 

Import  of       As  a  result  of  reasoning  and  judging  upon  common  or  ordinary  objects, 
teim  oom- perceived  nearly  alike  by  aU  mankind,  there  is  a  degree  of  judgment 
termed  Common  Sense.  As  our  judgments,  opinions,  or  conclusions  (terms 
which  are  synonymous,)  are  chiefly  exercised  in  discerning  and  judging 
of  the  several  relations  of  things,  and  as  the  perception  of  external  ob- 
jects are  nearly  alUce  in  all  men«  there  is  also  a  similarity  in  the  accuracy 
of  their  perceptions,  though  there  are  different  degrees  of  vividness,  de- 
pending upon  difference  of  attention.    Simple  perceptions  and  their  re- 
lations are,  we  have  seen,  the  materials  on  which  the  intellects  of  men  are 
alike  exercised*  and  they  are  in  mankind,  though  more  or  less  in  degree, 
laid  up  in  all  minds  by  association,  and  it  is  in  following  those  associations 
that  the  mind  brings  back  before  it  the  relations  of  which  it  is  to  judge, 
and  if  the  perception  of  relations  be  similar,  so  will  those  associations  be 
in  common  with  the  most  part  of  man;  and  though  there  may  be  great  dif- 
ference in  the  judgments  of  different  men,  yet  there  are  so  many  circum- 
stances of  human  life  in  common  to  all  men,  that  there  must  be  so  much 
similarity  as  to  establish  a  common  sense,  that  is,  perceptions,  relations, 
associations,  and  judgment;  in  which  all  agree;  and  when  any  particular 
man  differs  from  m/ others  in  these  respects,  he  is  said  not  to  have  common 
sense  or  not  to  be  in  his  senses,  or  to  be  insane  or  delirious,  a  term  then 
employed  to  denote  every  mode  of  error.    Delirium  has,  therefore,  been 
denned  to  be  &  false  judgment,  arising  from  erroneous  perception,  or  frora 
false  recollection,  and  in  general  producing  disproportionate  emotions.(ib) 
■     ■  ■  .I.....  , 

(d)  See  post,  348;   Lord  Erskine,  in        (/)  Biyd.  65,  85;  Bro.  Abr.  258  a. 
hiB  speech  for  Hadfield,  Speeches,  vol.  v.         («.j  uull,  ch.  126. 
appears  to  have  assurned  that  the  will  of        ^,  ^  ^    ^  ^q 
a  monomania  «*  is  void;  although  it  have        ;/  „  \.     «„l     «  ,    *>     , 
no  reUtion  to  the  subject  of  illusion;"  sed        (0  Co.  Lit.  88  b;  Ex  parte  Brydga, 
quaere,  see  post,  348.  2  Fonb.  Treat.  Equit.  249,  n. 

(e)  Bex  V.  Offord,  5  Car.  &  p.  168;  (k)  Dp.  Cullen's  work,  edit  by  Dr. 
and  BelHngham*9  ease,  Collinson  on  Lu-  Caldwell;  as  to  delirium,  see  Brogdrn  t> 
jpacy.  Addenda,  630.  Brown,  2  Addams'  Rep.  44L 


^ 
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Buf  the  diseases  of  the  meirtal  faculties  will  be  more  properly  considered  chap.  ix. 
in  the  next  part  Sect.  V. 

.  Or  TH» 

It  will  be  found,  that  each  of  these  intellectual  faculties,  the  aggregate  ^^^"^  ^^' 
of  which  constitute  Mind,  however  apparently  mysterious  on  account  of  The  con- 
there  being  no  known  part  of  the  brain  by  which  the  operation  is  per-  j?»"t "?«  ^^ 
formed,  as  is  the  case  with  regard  to  the  corporeal  functions,  are  yet  ca-  l-JT^^d 
pable  of  explanation  and  illastration  even  to  the  mind  of  a  child,  and  J^dien- 
should  unquestionably  form  a  branch  of  education,  as  calculated  to  en-  ^y  of  ob- 
large  the  understanding  and  impress  the  necessity  for  the  constant  and  serving  the 
'iystematic  exercise  of  each  faculty  ih  due  order  towards  the  completion  opemtioii 
of  every  mental  operatiou.( A  ofeich. 

•  Endowed  with  these  intellectual  faculties  in  full  vigour,  man,  although  FuUmentd 
imprisoned  or  in  solitude,  deserted  by  all,  and  even  excluded  from  every  enjoyment 
new  external  object,  may  still  greatly  improve  the  active  principle  of  his       *«»""• 
mind,,  and  support-a  cheeiful,  and  even  useful  existence  oi,  perhaps,  per- 
mani^nt  benefit  to  mankind.(»?»)    These  enable  man,  after  having  en- 
joyed the  advantages  of  education,  and  an  acquired  store  of  ideas,  to 
cultivate  and  improve  each  moment  of  time,  even  more  effectually  than 
by  acquiring  new  ideas,  since  strength  of  mind  or  intellect  is  better  ac- 
quired by  a  comparison  of  and  reasoning  upon  those  ideas  which  we  have 
already  attained,  than  by  an  accumulation  of  new  ideas.(n)    These  ena- 
bled Milton,  when  bereft  of  sight,  so  luxuriantly  to  describe  the  beauties 
of  nature,  and  the  beneficence  of  the  Almighty.  f 

'  This  concise  outline  relative  to  the  mind  or  intellectual  faculties,  in  its  The  obaer- 
Bound  state,  might  suffice,  but  as  there  have  been  diversities  of  opinion  vations  rf 
respecting  the  nature  of  Mind,  and  especially  on  the  doctrine  of  Mate-  J^*,^^ 
rialism,  it  may  now  be  expedient  to  condense  the  observations  of  some  ^^^j^  ^^ 
of  the  best  authors  on  the  subject.  nund  gnd 

Blumenbach  observes,  that  **  Animals  enjoy  mind  and  possess  brain  "  (o)  nmterial- 

(/)  The  invention  of  a  chain,  and  after-  of  the  probability  of  success,  he  perfected 

warasof  the  chain  cable,  it  is  well  known,  his   invention.    Another   individual  ob- 

was  attributable  to  such  a  mental  process,  served  that  rope  cables  were  frequently. 

Thus,  a   man   accidentally  curved   the  by  the  chafing  of  a  rocky  shore,  worn 

forefingers  of  each  of  his  hands,  so  as  to  and  separated,  endangpering   tlie    ships 

make  parts  of  a  circle,  and  then  placed  by  which  they  were  anchored.     He  tried 

one  within  the  other,  and  pulled  in  oppo-  the  ordinary  chain  for  the  use  of  a  ship, 

site  directions;  he  perceived,  and  then  but  he  soon  observed  tliat  the  strain  of  a 

observed  with  aiiention,  that  whilst  the  storm  frequently  elongated  the  circular 

fing^ers  were  retained  in  this  position  they  links,  and  rendered  them  elliptic,  and 

formed  an  inseparable  link  or  connexion  by  such  change  in  form  destroyed  the 

to  the  two  hands  and  arms;  he  then  re-  tenacity,  and   severed   its   parts,    and, 

rntmberedt  that  two  or  more  things,  when  therefore,  the  cable  gave  way;  his  iroagi- 

connected  or  linked  together,  constitute  nation  then  suggested  that  such  rupture 

a  continuation  of  double  or  treble  the  might  be  prevented,  if  he,  in  the  first  in- 

length  of  each  connected  article;  and  he  stance^  formed  each  link  in  an  elliptic 

duured  to  invtnt  some  instrument  ena-  form,  and  placed  a  stay  with  broad  enda 

Ming  him  to  lower  a  bucket  te  a  conside-  in  tlie  centre,  supporting  the  sides  when 

table  depth,  and  draw  up  water   to  a  strained;  and  he  perfected  such  invention, 

height  above.    His  experience  then  sug-  obtained  a  patent,  and  realized  a  fortune, 

gerted  that  iron  is  constituted  of  tenacious  Brunion  v.  BawkeB,  4  B.  £^  Aid.  541. 
materials,  and,  however  hard,  is  yet  ca-        (m)  Of  these,  in  general,  see  Locke 

pable,  when  heated,  of  bein^  bent  into  on  the  Human  Undentanding;  and  as  m 

the  form  of  a  ring;  and  tlien  his  imaeina-  useful  summary,  3  Greg.  Econ.  Nat.  416 

Hon  suggested  that  several  distinct  pieces  to  448. 

of  iron  might  be  made  and  welded  one        (n)  Wynne's  Eunomous;  see  also  Du- 

within  another,  and  form  several  rings  gald  Stewart, />a99tm. 
or  links  in  what  is  now  termed  a  chain;        (o)  Thus,  external  objects  are  by  tliem 

and  having  reasoned  upon  and  judged  mentally  perceivedt  and  in  »  degree  con- 
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•SAt.  ix.  Bat  in  respect  of  the  intellectual  and  moral  principles  of  man,  oar  nature 
Sbct.  V.  does  not  admit  of  comparison  with  that  of  any  other  inhabitant  of  the 
Of  tm  globe,  the  difference  between  our  constitution  and  theirs  being  a  differ- 
J*""^  ence  not  in  degree  but  in  kind.{p)  In  the  external  senses,  of  at  least 
Extract  smelling,  hearing,  and  seeing,  man  is  surpassed,  and  many  animals  have  a 
from  Blu-  sense  or  instinct  not  possessed  by  or  known  to  us,(^)  But  in  the  hirficr  and 
"^"^b^  mental  faculties  there  is  no  comparison  between  the  capacities  ofanimaU 
'lodulno-  *"^  TO[^SLn.  A  savage  may  ih  some  manner  seem  little  superior  to  an 
tatedby  ourang-outang,  biit  if  instruction  be  offered  to  both,  the  former  will  gra- 
Dr.  ElUot-  dually  develope  the  mental  powers  of  man  in  all  their  noble  superiority, 
aon.  ^hile  the  latter  will  still  remain  an  ourang-outang.    The  excellence  of 

man's  mind  demonstrates  itself  chiefly  by  his  powers  of  acquiring  new 
ideas,  and  "by  his  voice  and  hs^ds.  Vv  itness  the  infinite  variety  and  the 
depth  of  thought  expressed  by  means  of  words,  his  great  reasoning 
powers,  his  ingenxdty,  his  taste,  his  upright  religious  and  benevolent  feel- 
ing85  his  manufactones,  his  galleries  of  the  fine  arts,  his  halls  of  justice, 
his  temples  and  his  charitable  establishmentsw  Besides  the  qualities 
common  to  all  animals,  each  of  which  he,  like  every  animal,  possesses  in 
a  de^ee  peculiar  to  himself,  and  some,  indeed,  in  a  degree  very  far  sur- 
passmg  that  in  which  any  brute  possesses  them;  for  instance,  benevolence, 
mechamcal  contriva:nce,  the  sense  of  music  and  language,  and  the  general 
|)0>¥er  of  observation  and  inference  respecting  present  circumstances,  he 
appears  exclusively  gifted  with  at  least  feelings  of  religion  and  Justice, 
with  taste  and  wit,  and  with  decided  reflecting  faculties  of  comparing  ssi^ 
reasoning  on  causes  which  no  animal  possesses.(r)  It  has,  however, 
been  observed,  that  from  the  most  ancient  period  down  to  the  present  day, 
no  philosopher  has  been  able  to  proceed  beyond  generalities,  nor  has  any 
one  made  the  least  progress  in  the  precise  knowledge  of  the  true  nature 
of  man«  his  inclinations  and  his  talents.  Hence,  we  have  as  many  philo- 
sophies as  soi  disant  philosophers,  and  hence  the  vacillation  and  uncer- 
tainty of  our  institutions,  especially  of  those  which  relate  to  education 
and  to  ^criminal  legislation.(«)  In  another  part  of  the  same  excellent 
work,  ih'ere  is  a  -section  expressly  npon  the  mental  faculties,  which  de- 
serves attentive  consideration.(/) 
^Jtt«ct  In  another  able  work,(t*)  it  is  observed  that  "  individually  the  sevend 

^J*""P*"**  organs  ^i  external  or  bodily  sense  or  sensation  convey  but  little  informal 
^'  tion  to  the  minds  but  hycomparison  and  combination,  the  simple  and  ori*- 
ginal  affections  or  feelit^  received  from  them  are  associated  and  cowJbind 
to  infinity,  and  administer  to  the  memory  and  imagination,  to  taste,  rea- 
soning, BXidmoralperception,  to  ihtpeustons  and  affections,  and  every  ac- 
tive power  of  the  «ow/.(u)  The  office  of  the  nerves  is  to  communicate,  and 
of  the  brain  to  receive,  the  impressions  (^  external  bodies,  by  which  cor- 
responding changes  and  representations  are  made  in  the  mind.  We  know 
notning  further  than  that  by  the  operation  of  the  external  or  bodily  sen8(«, 
TMW  thoughts  are  excited  in  the  mind.  Between  the  sensation  excited  in 
the  brain  and  that  organ,  there  is  an  indissoluble  though  inexplicable  con^- 
nexion;  the  brain  itself  is  not  sensible,  nor  does  the  eye  perceive,  but  both 
together  pve  us  the  knowledge  of  outward  things§  but  when  the  sensation 
is  once  received  and  communicated  to  the  brain,  it  is  treasured  there,  and 
may  afterwards  be  excited  independent  of  the  external  organj  hence 
comes  the  term  internal  senses.  With  respect  to  these  internal  senses,  it 

■  ridered  and  stored  in  memoiy,  so  that  if  mg  instance  of  eEtraordinaiy  instinct  in  % 

they  have  been  punished  for  certain  acts  wasp, 

on  one  occasion,  they  will,  on  a  subse-  (r)  El.  Blum.  546. 

quent  occaaon,  recollect  and  endeavour  (•)  Dr.  Elliotson's  note  to  £1.  Blum.Jj^. 

'  to  avoid  siinyar  puiushment  (/)  El.  Blum.  40  to  50;  and  see  4  Good, 

(p)  EL  Blum.  541,  543.  130;  1  Dungl.  Phy.  230  to  281. 

(q)  bL  543, 54S,  where  see  an  interest-  (u)  3  Bell's  Anatomy,  10. 
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appeafs  that  all  sensations  originate  iii  the  external  senses  or  organs,  re-  cbaf,  ix. 
ceivine  the  impressions  of  outward  bodies.  When  this  change  influences  *^«  ^* 
the  mind,  we  call  it  perception;  memory  is  the  power  of  recalling  these  sen-  y^^^^ 

sations,  and  imagination  is  the  power  of  combining  them;  these  are  powers ~ — - 

of  the  mind,  which  bj  the  constitution  of  our  nature  arc  gradually  acquired 
to  a  certain  extent  by  all  persons,  however  uncultivated,  and  rapidJj  in- 
creased and  enlarged  by  exercise  and  education.  In  infancy,  the  percep- 
tions are  simple  and  transitory,  the  memory  is  perfected  bjr  degrees,  and 
with  the  store  of  ideas  already  acquired,  the  imagination  is  invigorated, 
but  still  it  is  kept  limited  to  the  ideas  received,  not,  from,  but  in  conse- 

auence  of  the  operation  of  the  external  Bense8.(a?)  Hence,  we  have  seen, 
lat  if  a  person  be  bom  deaf  and  dumb,  or  at  all  events  deaf,  dumb,  and 
b&nd,  he  cannot,  in  general,  attain  intellectual  vigour,  because  he  cannot 
receive  and  compare  ideas;  whereas  a  person,  after  he  haa  been  educated, 
having  become  deaf  and  dumb,  will  still  continue  perfect  in  mind,  at  least 
to  a  certain  extent."(y) 

Dr.  John  M.  Good^as  taken  a  combined  view  of  the  principal  medical  Exbvct 
and  other  authorities  upon  the  subject  of  the  mind  and  the  intellectual  from  Dr.  J. 
faculties,  and  he  "  observes,  that  whatever  be  the  nature  of  mine?,  it  is  clear  ^:  ®?{^ 
that  the  brain  is  the  organ  in  which  it  holds  its  seat,  and  from  whence  it  t|J*a?,nJel 
mmniains  an  intercourse  with  the  surrounding  world,{z)    It  is  the  in-  Q^per. 
strument  of  communication  between  the  mind  and  the  body,  as  well  as 
between  the  body  and  the  objects  by  which  the  body  is  surrounded  ^  and 
as  a  failure  or  irregular  performance  of  its  functions,  in  various  ways,  lays 
a  foundation  for  an  extensive  division  of  corporeal  diseases,  stnctly  so 
called;  so  a  failure  or  irregularity  of  performance,  in  other  ways,  lays  a 
foundation  for  as  numerous  a  tram  of  mental  maladies.    Of  the  nature  of 
the  mind  or  soul  itself,  we  know  little  beyond  what  revelation  has  in- 
formed us;  we  have  no  chemical  test  that  can  reach  its  essence,  no  glasses 
that  can  trace  its  mode  of  union  with  the  brain,  no  analogies  that  can  il- 
lustrate the  rapidity  of  its  improvements;  and  hence  the  darkness  which 
hun^  over  the  ancient  philosophers,  continues  to  this  hour  without  abate- 
ment, and  has  equally  resisted  the  labours  of  modem  metaphysicians  and 
physiologists.    That  the  mind  is  an  intelligent  principle  we  know  from 
nature,  and  tiiat  it  is  a  principle  endowed  with  immortality,  and  capable 
of  existing  after  death,  we  learn  by  express  revelation  from  the  God  of 
nature;  and  with  such  information  we  ought  to  rest  satisfied,  and,  with 
suitable  modesty,  direct  our  investigations  to  those  lower  branches  of  this 
mysterious  subject  that  lie  within  the  ^asp  of  our  reason."(a) 

"  The  external  senses  of  the  body  just  considered,  and  those  of  the 
nmid,  have  been  thus  distinguished'  from  each  others  the  former  are  the 
senses  of  sight,  hearing,  smell,  taste,  and  touch,  whilst  those  of  the  mind 
are  the  internal  senses  of  intellectual  perception,  attention,  memory,  as- 
sociation, reason,  judgment,  imagination,  invention,  &c.  as  before  enu- 
merated. External  objects  first  impress  or  operate  upon  the  outward 
senses,  which,  by  means  hitherto  unexplained  and  perhaps  altogether  in- 
explicable, immediately  impress  or  operate  upon  the  mind  when  perfect- 
ly organized(&)  and  in  a  healthy  state,  or  excite  in  \t  perceptions  or  ideas 
of  the  presence  and  qualities  of  such  objects  at  the  instant  so  presented; 
the  word  idea  being  here  employed  in  its  broad  popular  meaning,  as  im- 
porting whatever  a  man  observes  and  is  conscious  to  himself  he  has  in  his 

(x)  Id.  3,  4.  subject;  Brous.  Phy.  119,  Ue./  3  Host 

(y)  Ante,  388,  289.  158, 159. 

(s)  4  Good,  33  to  47;  and  see  Locke  on        (a)  4  Good,  33  to  47$  Jackson,  Prin. 

tile  Human  Understandmg,  b.  2,  c.  10;  Med.  303. 

EL  Blum.  65,  540;  Stew.  Phil,  of  Human        (b)  See  objection  to  the  enrearion 

Mind;  Dr.  Brown's  Lectures  on  the  aame  mind  otganized,  post,  33^  n.  (e.) 
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CHAP.  IX.  mind.  But  the  tnind  has  vaiious  peculiar  powers  or  iacuHies  as  welUas 
SicT.  V.  the  bodyj  they  are  quite  as  active  and  lively  in  their  respective  funct^ons^ 
Of  tm  Ju  consequence  of  which  the  ideas  of  external  objects  are  not  only  thus 
MiKp,  &c  p^c^^fj^  5ut  they  are  retained  or  remembered,  and  previous  as*  well  as 
present  ideas  are  compared  and  associated,  then  thought  of^  compounded, 
abstracted^  doubted,  odievedt  desired,  received,  or  rejected;  and  hence 
another  fountain,  of  a  very  capacious  flow,  from  which  we  also  derive 
ideas,  namely,  a  rejlex  act  or  consciousness  of  the  mind's  own  operations^ 
independently  of  present  external  objects,  whence  the  ideas  derived  from 
this  fountain  are  denominated  ideas  of  reflection.  The  intelli^nt  and 
wise  man  is  he  who  having  been  corporeally  duly  formed,  has  industri- 
ously laid  in  and  carefully  assorted  an  extensive  stock  of  inteUectual 
ideas,  as  the  idiot  or  stupid  or  ignorant  man  is  he  who  from  original  or 
con^nital  defect,  or  from  natural  hebetude,  or  having  had  but  few  oppor- 
tumties,  has  collected  and  arranged  but  a  small  number.  The  man  who 
accurately  discovers  the  natural  relations  of  his  ideas  quickly,  is  a  man 
of  sagacity,  and,  in  popular  language,  is  said  to  possess  a  quick  under- 
standing or  sharp  inteuect;  the  mail,  on  the  contrary,  who  discovers  these 
relations  slowly,  we  call  dull  or  heavy;  if  he  rapidly  discover  and  put 
together  relations  that  lie  remote,  and  perhaps  touch  only  on  a  few  points, 
but  those  points  most  striking  and  pleasant,  he  is  a  man  of  unt,  genius, 
or  briUiant fancy,  of  agreeable  allusion  and  metaphors;  but  if  he  inter- 
mix ideas  of  fancy  with  ideas  of  reality,  those  of  reflection  with  those  of 
sensation,  and  mistake  the  one  for  the  other,  however  numerous  his  ideas 
may  be,  and  whatever  their  order  of  succession,  he  is  termed  a  madman, 
or  at  least  of  confused  ideas  or  intellect,  he  reasons  from  false  principles, 
and  has  no  judgment.  Finally,  our  ideas  are  very  apt  to  associate  or  run 
toother  in  trains:  and,  upon  this  peculiar  and  happy  disposition  of  the 
mmd,  we  lay  our  chief  dependence  in  sowing  the  seeds  of  education.  It 
often  happens,  however,  tnat  some  of  our  ideas  have  been  associated  er- 
roneously, and  even  in  a  state  of  early  life,  before  education  has  ccm^- 
menced,  and  hence,  from  the  difficulty  of  separating  them,  most  of  the 
sympathies  and  antipathies,  the  whims  and  prejudices,  that  occasionally 
Iiaunt  us  to  the  latest  period  of  old  age.''(&) 

"  Again,  the  mind  nas  its  feelings  as  well  as  the  body,  and  it  is  the 
feelings  of  the  mind  which  are  caWed  passions;  and  in  that  view  animals 
have  mind  as  well  as  man.(c)  The  feelings  of  the  body  are  numerous 
and  diversified,  as  those  of  simple  ache  or  agonizing  pain,  hunger,  thirst, 
heat,  cold,  and  a  multitude  of  others.  Those  of  the  mind,  at  least  in 
man,  are  still  more  numerous  and  more  diversified,  for  they  comprise  the 
multifarious  train  of  Gritf,  Joy,  Love,  Hatred,  Avarice,  Ambition,  Con- 
ceit^ and,  perhaps,  hundreds  more."(d) 

''  The  i^nd\e)  also,  is  subject  to  original  malformations  and  devia- 
tions in  structure,  either  itself  or  its  surrounding  cranium,  from  the  high- 
est standard  of  intellect  in  various  degrees,  from  the  madman  down  to 
mere  weakness  of  understanding,  each  of  them  requiring  peculiar  medical 
treatment  or  regimen,  and  the  latter  capable,  in  some  cases,  by  due  in- 
struction, of  considerable  improvement,  especially  in  some  particular 
branch  of  knowledge,  although  not  in  alL" 

"  So  the  mind  is  subject  to  diseases  of  various  kinds.(e)    It  may  be- 

(b)  4  Good,  45.  cellent  Treatise  on  Insuiity,  has  fully  de- 

(0  El.  Blum.  541,  543.  m<«i8trat«i  the  metophysiaa  absutdi^  of 

;^  talking- of  a  diseased  or  malfonned  intntf/ 

(«0*Good,46.  itisthefirmn  notthe  mmrf  which  is  dis- 

(e^  4  Good,  46.  ^  The  tenn  ndnd,  in-  eased;   however,  this  inTolyes  the  dis- 

steaa  of  the  brain,  its  organ,  is  here  in-  puted  question,  whether  the  mind  is  or 

correctly  used.    Dr.  Burrow,  in  his  ex-  not  a  material  substance. 
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come  enfeebled  in  all  its  powers,  or  only  in  a  few  of  them,  or  in  only  a  cha?.  ix. 
single  one.    The  powers  of  perception  and  imagination  are  frequently   S*ct.  V. 
disturbed  without  any  excitement  of  the  passions;  the  functions  of  the  ^'  ™? 
understanding,  on  the  other  hand,  are  often  perfectly  sound,  while  the     ^^^' — ^ 
man  is  driven  by  his  passions  to  acts  of  turbulence  and  outrage;  and 
these  infirmities,  whether  of  body  or  mind,  may  be  constitutional  and 
permanent,  periodical  or  recurrent,  or  merely  incidental  and  temporary 
The  body  may  be  of  a  sanguineous  temperament,  of  a  plethoric  tempera- 
ment, of  a  nervous  or  irritable  temperament;  so  the  mind  may  occasion 
an  overweening  confidence  and  courage,  or  be  characteristically  dull  and 
inactive,  or  be  ever  goaded  on  by  resflessness  and  eager  desire;  it  may 
be  quick  in  apprehension  and  taste»  but  weak  in  memory,  strong  in  judg- 
ment, but  slow  in  imagination,  or  feeble  in  judgment,  but  rapid  in  imagi- 
nation; its  feelings  or  passions  may  be  slugg^ish,  or  too  susceptible,  or 
some  passion  may  be  peculiarly  enei^tic,  wfile  the  rest  remain  at  the 
temperate  point. 

"When  the  corporeal  deviations  from  the  standard  of  high  health  of 
the  body  are  but  sught,  they  are  scarcely  entitled  to  the  name  of  diseases, 
but  when  severe  or  extreme,  they  become  subjects  of  serious  importance. 
It  is  the  same  with  the  different  states  of  the  mind;  while  several,  or 
even  all  the  mentcd/actdties  are  slightly  weak  or  sluggish,  or  inaccordant 
with  the  action  of  the  rest,  although  they  may  require  parental  or  friend- 
ly care,  and  the  cultivation  of  the  strongest  parts  of  the  faculties,  they 
are  scarcely  subjects  of  mediccd  treatment,  for  otherwise  half  the  world 
would  be  daily  consi^ed  to  a  straight  waistcoat;  but,  when  the  same 
changes  become  striking  and  strongly  marked,  they  are  real  diseases  of 
the  intellect." 

"  It  is  also  clear,  that  the  mind  and  body  have,  in  many  cases,  a  reci- 
procal influence  on  each  other,  which  is  sometimes  general  and  sometimes 
limited  to  particular  faculties  or  functions;  hence  fever  produces  delirium, 
and  vapours  or  low  spirits  dyspepsy."(e) 

"  Moreover,  the  mind  is  susceptible  of  innumerable  injuries,  as  well 
those  of  a  violent,  tangible,  or  visible  nature,  directly  affecting  its  organ, 
the  brain,  as  by  those  which  operate  indirectly  upon  the  passions  and  ner- 
vous system,  and  of  which  numerous  instances  wdl  be  adduced  in  the  suc- 
ceeding part"(/) 

It  seems,  therefore,  clear,  that  it  is  an  important  part  of  the  province  inference 
of  a  physician  to  study  the  passions  and  the  mental  temperaments  and  ^hat  it  is 
characters  of  man,  especially  all  the  corporeal  malconstructions,  defects,  ^®  P"^ 
and  diseases,  nrincipally  in  the  head  ana  brain,  which  are  the  foundation  ^edfcd 
of  mental  maladies,  or  of  any  deviation  from  the  soundest  and  highest  in-  professon, 
tellect,  so  as  to  avoid  or  mitigate  or  even  cure  weakness  of  inteSect  and  parenti, 
insanity  in  all  its  degrees.  &c.  to  atu» 

Many  of  the  diseases  of  the  mind  have  their  origin  and  seat  in  a  remote  djr  the 
nart  of  the  frame,  and  may  be  relieved  by  local  remedies  applied  to  the  ™*"^* 
latter;  but,  in  general,  mental  deviations  are  attributable  to  the  imper- 
fect, or  diseased,  or  oppressed  state  of  the  brain  itself.    All  these  and 
their  remedies  will  be  considered  in  another  part  of  this  work,  especially 
in  that  relating  to  insanity.(g) 

The  practical  application  of  the  knowledge  of  the  temperament,  cha- 
racter, and  passion  of  the  mind  and  the  intdlectual  faculties,  is  obvious- 
ly of  the  hignest  importance,  not  only  to  the  medical  profession,  but  to 
parents,  and  those  who  have  the  education  and  care  or  persons  of  weak 
or  imperfect  understanding,  and  all  concerned  in  the  administration  of 

.       (0  4  Good,  46.  (/)  Post,  350,  351. 

(g)  Jackson,  Prin.  Med.  230  to  245. 
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CHAP.  IX.  justice.    Due  attention  to  regimen,  and  education  adapted  to  that pirt 
Sbct.  V.    of  the  intellect  which  is  the  strongest,  may  avert  or  mitigate  many  oi  the 
Of  th»     distressing  consequences  of  mental  malady. 

Of  the  Before  we  quit  this  subject,  it  may  be  proper  to  advert  to  thC  disputed 

doctrine  of  doctrine  of  Materiaiiam,  or  the  connexion  oi  the  mind  or  intellectual  fa- 
""^'''^     culties  with  the  body  in  this  transitory  state.    It  is  agreed,  that,  the  im- 

Sressions  made  upon  the  external  senses  are  carried  to  the  brain  and  pro- 
uce  what  are  termed  perceptions,  and  these  constitute  the  origin  of  all 
our  knowledge  of  the  properties  and  qualities  of  bodies  or  substances; 
although  we  are  ignorant  of,  or  at  least  imperfectly  acquainted  with,  the 
nature  of  the  process  by  which  this  train  of  actions  is  produced;  but  it 
appears  certain  that  some  permanent  change  or  impression  is  left  in  some 
part  of  the  brain;  because,  when  a  clear  perception  has  once  existed,  a 
state  nearly  resembling  it  may  be  produced  without  the  repetition  of  the 
exciting  cause,  and  the  state  thus  produced  constitutes  what  is  called  an 
idea.  Whereas,  in  case  of  blindness  from  birth,  no  such  idea  can  exist 
or  be  presented  to  the  mind,  however  perfect  the  brain.(A)  But  the 
cause  of  mental  perception  is  unknown,  though  it  is  considered  certain, 
that  the  connexion  between  perception  and  ideas  is  through  the  interven- 
tion of  the  nervous  system.  It  may  be  observed,  that  nothing  but  ex])e- 
rience  could  teach  us  that  rays  of  light  entering  the  eye  would  excite 
ideas  of  vision,  or  that  undulations  of  air  would  impress  the  ear  with 
ideas  of  sound,  and  we  are  wholly  unable  to  say  jt^Av  the  reverse  opera- 
tions might  not  have  taken  place,  thoush  we  are  si^ciently  convinced 
of  the  lact  by  uniform  experience.  From  the  want  of  demonstrative 
proof  of  the  reason  or  cause^  has  arisen  the  great  dispute  between  the 
Materialists  and  the  Antimaterialists,  and  upon  which  difference  in  opi- 
nion it  has  been  justly  observed  that  the  full  comprehension  of  the  sub- 
ject will  probably  always  elude  the  research  of  human  faculties.(A}  All 
that  we  venture  to  assume  we  know,  is,  that  impressions  made  on  our 
senses  by  external  objects,  furnish  the  occasions  on  which  the  mind,  by 
the  laws  of  its  constitution,  {hut  what  or  how  constituted  we  know  not^ 
is  led  to  perceive  the  qualities  of  the  external  world,  and  to  exert  all  the 
different  modifications  of  thought  of  which  it  is  capable.(t)  Locke  has 
shown  that  our  mental  ideas  are  primarily  derived  entirely  from  impres- 
sions made  upon  our  external  senses,  and  he  arranged  the  objects  of 
thought  under  two  great  divisions,  which  he  termed  ideas  of  sensation 
and  ideas  of  reflection;  the  first  comprehending  the  knowledge  which 
we  immediately  derive  from  the  impression  of  external  objects;  the  se- 
cond, the  ideas  which  are  produced  by  the  operation  of  the  mind  upon 
the  materials  which  it  had  already  acquired  from  the  impression  made 
upon  the  senses,(^)  The  first  may  be  termed  perceptive  ideas,  and  the 
second  intellectual  ideas.  There  is  no  question  in  the  whole  circle  of 
the  sciences,  which  has  been  more  the  subject  of  discussion  than  what 
respects  the  connexion  between  the  nervous  system  and  the  intellectucJ 
faculties.  Those  who  are  termed  ^ntimatericdists  contend  that  the 
menial  powers,  although  connected  with  the  brain^  are  ultimately  to  be 
referredf  to  something  independent  of  matter ;{l)  while,  on  the  contrary, 

(A)  This  is  proved  by  the  circumstance  and  see  Sir  C.  Bell's  Essays,  &c.  11, 15 

of  a  person  bhnd  from  nativity  never  even  to  29. 

in  a  dream  having  an  idea  of  what  we  (,)  professor  Stewart's  Elements,  sect, 

term  sight  or  of  visible  objects.    But  Dr.  a  «%i  ;  oo  q  iio«f  txu 

Bostock  insists  that  new  perceptions  may  ^  ]?*'  *-^»  *^  °^-  *^ 

be  produced  in   the  mind,  which  had  W  3  Boat  149  to  150. 

never  previously  existed,  as  in  case  of  (/)  What  extent  of  mental  power  cto 

supposed  apparitions,  3  Bost.  157.  exist,  if  there  has  been  no  use  of  the  ex- 

(A)  3  Best  151, 152;  4  Good,  33  to  39;  temal  senses? 
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other  philosophers,  termed  Mattrialists,  maintain  that  ike  mind  i$  oc/ti-  cbap.  ix. 
ally  seated  in  some  part  or  parts  of  the  brain,  and  whicK  during  the   S****  ▼• 
present  life^  thinks  and  reasons,  and  is,  necessarily,  connected  with  mat*  ^  *" 
ter^  and  can  never  exist  during  life  but  in  conjunction  with  it;  and  they        "^ 
SLSsert  that  thought  is  no  more  than  a  property  of  a  peculiar  kind  of  ma- 
terial existence.fm)     Dr.  Bostock,  after  observing  tnat  tlie  point  in  dis- 
pute has  been  seldom  discussed  with  sufficient  temper  as  merely  philoso- 
phical, but  as  if  connected  with  morals  and  religion,  which  it  certainly 
is  not,(7i)  sensibly  and  dispassionately  examines  the  sul^ect,  arranging 
the  arguments  on  each  side.(n) 

The  Materialists  contend  that  a  certain  part  of  the  nervous  system,  viz.  Amments 
the  brain,  possesses  a  set  of  properties  peculiar  to  itself,  termed  mental;  innvourof 
that  the  same  collectively  constitute  mind,  and  that  mind  therefore  is  a  ^^  materi- 
faculty  or  set  of  faculties  belonging  to  the  brain,  just  as  much  as  con*^  •*"'**^ 
traction  is  the  property  of  the  muscles,  though  we  know  not  how.(o) 
They  contend  that  the  enlargement  and  increased  perfection  of  the  powers 
of  intellect  in  manhood,  compared  with  those  in  infancy,  are  to  be  attri- 
buted to  due  mental  exercise  and  employment,  and  not  to  any  indepen- 
dent invisible  agent;  and  that  there  is  some  part  or  parts  in  the  brain 
actually  influenced  as  well  by  substantial  and  tangible  causes,  as  by 
emotions  and  passions,  and  that  the  mind,  therefore,  is  not,  as  the  ancient 
antimaterialists  contended,  a  mere  ray  of  divinity  or  secret  unknown  m- 
deptndent  power;  for  otherwise,  why  should  not  the  intellectual  faculties 
be  as  strong  and  perfectly  intelligent  in  infancy  as  in  manhood,  which, 
it  is  admitted,  they,  in  general,  are  not?    Mr.  Belsham  further  clearly 
states  that  '*  when  there  is  no  oi^nization,  there  is  no  perception;  but, 
that,  whenever  such  an  organic  structure  as  the  bi-ain  exists  in  a  healthy 
state,  perception  also  exists;  and  that  when  such  organization  is  imperfect, 
perception  is  imperfect;  and  where  the  organization  is  sound,  vigorous 
8ind  healthy,  perception  also  is  proportionablj  vigorous  and  clear;  but 
when  the  organization  is  impaired,  perception  is  enfeebled  and  obscured; 
and  when  the  organization  ceases,  perception  appears  to  cea8e.(  n^    And 
it  has  been  urged,  why  should  not  the  Author  of  Nature,  who  nas  en- 
dowed us  with  the  external  senses,  also  endow  us  bodily  with  the  actual 
possession  of  the  powers  of  mind  as  their  result;  and  why  is  it  that  a  per- 
son born  Uind,  when  an  adult,  though  with  the  utmost  as  it  were  latent 
powers  of  intellect,  has  never  experienced,  even  in  a  dream,  any  thing 
like  what  the  sense  of  seeing  is  described  to  be?(9)    So  in  many  diseases, 
such  as  delirium,  fatuity,  and  fi^equently  in  insanity,  anatomists  have 
discovered  and  perceived,  though  not  invariably  so,  that  the  brain  itself 
is  affected  or  injured,(r)  or  that  the  bones  of  the  cranium  are  in  that  dis- 
order generally  ereatiy  thickened,{s)    And  it  has  on  accurate  premises 
been  conjectured,  that  all  kinds  of  madness  are  attended  with  some  al- 
tered circulation  or  state  of  the  brain  or  the  nerves,  and  that  marks  of 
undue  determination  of  blood  to  the  small  vessela  of  the  brain  have  been 
visible  on  dissection  in  eighteen  out  of  twenty  cases;^/)  and  in  other  cases, 
although  visible  changes  may  not  always  have  been  discovered  in  vessels, 
which  are  too  minute  to  admit  ocular  proof  of  their  existence,  yet  there 


i; 


m)  3  Best  151, 152.  stances  m  Mr.  Erskine's  speech  in  de- 

n)  Id.  150  to  155;  and  see  to  the  same  fence  dPHadfield  for  treason  on  firing  at 

effect,  4  Good,  32.  the  king.  Speeches,  vol.  v. 

(o)  3  Boat  151, 152;  Park's  Inq.  324        (a)  Copi.  Prsc.  Die.  Med.  tit  Cranium, 

to  326.  and  tit  Cretinism. 

{p)  Belsham's  Elements,  333.  (/)  A  Cbrichton  on  Mental  Derange- 

\q)  3  Gregory,  421.  ment,  vol.   i.   138$  Park's  Inq.  326;  4 

(r)  Post^  3  Boat;  157,  note;  see  in-  Good,  SS\  X  Paris  &  Fonb.  327;  18,  30. 
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ooAf,  DL  appears  strong  ground  for  believing  that  in  most'cases  qf  madness  or  other 
Swrr.  V.  deviation  from  strong  intellectual  powers,  there  exists  a  disorder  in  the 
^™  brain  itself,  which  occasions  the  malady,  and  changes  ma j  exist  in  the 
^"**  minute  vessels  of  the  brain  that  produce  important  cferang^mcnt  of  func- 
tion, yet  elude  the  search  of  the  dissector,  («)  or  that  the  bones  of  the 
cranium  have  too  much  compressed  the  brain,{ic)  and  that,  therefore,  recrf- 
ly  the  brain  18  the  seat  and  occanon  of  intellect  and  of  its  demations,(y) 
And  it  has  been  authenticated  that  Greding  found  the  skull  too  thick  m 
151  out  of  196  insane  persons,  and  Georget  observed  it  one-twentieth  and 
upwards  too  thick  in  480  out  of  500  of  the-  same  class  of  patients.(2r) 
The  circumstance  of  insanity  being  hereditary,  has  also  been  attributed 
to  a  peculiar  construction  of  the  head,  inducing,  at  least,  a  susceptibility 
or  predisposition  towards  that  malady  in  the  successive  offspring;  and 
habitual  excessive  intoxication  or  indulgence  of  the  passions,  which  ac- 
celerates the  circulation,  will  cause  undue  determination  to  the  head, 
predisposing  to  insanity,  and  ultimately  will  produce  it.(a) 

When  in  some  kinds  of  insanity  the  affection  is  confined  to  a  particular 
class  of  ideas,  the  impaired  tone  of  the  vessels  of  the  brain  remaining, 
after  the  more  active  stage  has  subsided,  may  be  insufficient  to  excite  de- 
rangement from  ordinary  impressions,  and  oily  productive  of  injury  when 
any  casual  association  brings  on  the  train  of  ideas  connected  with  that 
class  of  moral  feelings,  whose  influence  is  become  too  powerfuL(&)  A^n, 
as  the  weakness  of  me  small  vessels  of  the  brain,  remaining  after  innam- 
mation,  is  seldom  to  be  removed  by  local  applications,  but  requires  con- 
stant care  in  avoiding  a  repetition  of  the  exciting  causes,  untu  time  has 
been  allowed  for  nature  to  restore  their  tone;  so  neither  can  it  be  expect- 
ed, by  local  applications  to  remove  the  morbid  irritability  of  the  more  de- 
licate and  less  accessible  organ  of  the  mind.  Local  applications  may  often 
be  employed  with  advantage,  as  an  adjunct  to  other  means;  but  this  alone 
can  seldom  effect  a  cure,  without  what  may  be  termed  moral  treatment 
being  required  in  addition,  which  consists  cniefly  in  avoiding  every  cause 
likely  to  produce  those  feelings  or  associations,  which  make  a  powerful 
impression  on  the  mind,  and  induce  determination  to  the  bnun.(c) 
The  oppo-  On  the  other  hand,  the  antimaterialists  insist  that  the  mind  or  intel- 
Bte  doc-  jgj.^  ^ujj  mental  powers,  although,  in  some  degree,  connected  with  the 
timt^i^'  brain,  are  ultimately  to  be  referred  to  something  independent  of  matter, 
IsQi,  *  and,  consequentiy,  independent  of  the  brain  or  /my  substance  in  the 
head  or  elsewhere;  and  tney  insist  that  the  whole  universe  displays  the 
most  striking  proofs  of  the  existence  and  operation  of  intellect  or  mind 
in  a  state  separatefrom  organization^  and  under  conditions  which  pree/t^ 
all  r^erence  to  that  origin^  and  they  treat  the  mind  as  an  invisible  un- 
substantial endovnnent  of  the  Almignty,  unconnected  with  matter.((f) 

Upon  the  whole  of  the  arguments  on  each  side.  Dr.  Bostock,  who  is  a 
decided  antimaterialist,  observes,  (but  without  reference  to  the  numerous 
instances  above  collected  to  the  contrary,^  that  as  far  as  the  lis;ht  thrown 
upon  the  subject  by  anatomical  examination  can  assist  upon  mese  ques- 
tions, there  liave  been  many  observations,  and  that  he  considers  the  result 
to  be  that  the  greatest  disproportion  exists  between  the  derangements  of 
the  brain  and  those  of  the  mental  pow^s;  and  he  insists  that  after  the 

(u)  Park's  Inq.  336,  327.  (z)  4  Good,  55, 56;  Cyclop.  Pr.  Med. 

(*)  CopL  Diet,  tit  Omnium,  and  id.  *'*'(^'p';^i„^q^323, 324, 4  Good.  60. 
bt  Brain {  and  enumeration  of  instances,        >,(  |,-_i_,-  t_  *  «oy'       *       ^^ 
ante.  261,  (A,.)  and  Cyclop.  Pfac.  Med,        [g  li  327,  sls 
UL  Netiralgia.  ^^j  jj^.  prit^haid  on  the  Nervous  Sys- 

(v)  Park's  Inq.  &c.  323  to  328,  ante,  tem,  52, 53;  3  Boat.  193,  note  7i  1  Bast. 

373.  320,  328, 329. 
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DiOBt  complete  state  of  insanity  it  is  often  difficult  to  detect  the  smallest  chap.  ix. 
alteration  in  the  structure  of  the  brain  $  but  that»  on  the  contrary,  the  brain  Swrr.  Y. 
has  not  unfrequently  been  found  very  considerably  disorganized,  when  ^  *"? 
no  defect  had  been  previously  observed  in  the  intellect;(e)  and  upon  the  *"* 
whole  he  concludes  that  mind  is  not  a  property  of  the  brainy  or  that,  at 
least,  it  is  not  so  in  the  same  way  that  contractility  is  a  property  of  the 
muscle,  or  sensibility  of  a  Berve;(/)  and  that  as  far  as  we  are  to  be  ^ided 
in  our  conclusions  by  pathological  and  anatomical  considerations  m  po- 
sitive insanity,  the  disease  of  the  mind  is  frequenthf  independent  of  or 
antecedent  to  that  of  the  brain.  But  he  admits  that  m  delirium,  we  may 
conceive  that  the  primary  disease  is  in  the  brain,  and  m  fatuity  the  drain 
would  appear  to  be  imperfect,  and  incapable  of  performing  its  functions, 
and  that  there  is  another  state  in  which  the  brain  is  morbidly  affected,  so 
as  to  convey  false  perceptions  to  the  mind;  but  where,  at  the  same  tim6, 
the  mind  itself  is  sound,  and  the  individual  is  consequently  aware  of  the 
fallacy  of  his  perceptions.(g)  Upon  the  whole  he  denies  that  it  is  prac- 
ticable to  connect />ar/tct</ar  injuries  of  the  bi-ain  with  any  correspondinff 
injuries  of  particular  mental  faculties.  The  very  terms,  however,  m 
these  expressions(A)  seem  to  admit  a  diffidence  on  the  part  of  that  learned 
physiolc^t,  almost  amounting  to  an  admission  of  a  contrary  result,  and, 
coupled  widi  the  precedine  arguments  of  the  materialists,  and  the  cer- 
tainty that  the  mental  faculties  are  often  injured  by  a  local  blow  or  odier 
violence  upon  the  head,  and  that  when  hones  of  the  head  are  too  thick, 
idiotcy  usually  is  the  result$(t)  it  seems  upon  the  whole  to  afford  just 
ground  for  inferring,  that  there  is  a  specific  and  substantial  part  situate 
within  the  head^  constituting  the  organ  or  cause  of  intellectual  faculties^ 
and  that  consejquently,  physically  as  well  as  legaliy,  remedies  and  pu- 
nishments for  injuries,  which  may  thus,  as  it  were,  corporeally  affect  the 
mind,  ought  to  be  prescribed*  The  student,  desirous  of  extending  his 
study  upon  this  interesting  subject,  will  find  it  discussed,  at  lengu,  in 
the  works  referred  to  in  the  notes.(ik) 

Upon  the  whole  we  will  assume  that  the  mind,  or  intellectual  faculties,  Thewppo- 
or  internal  senses,  usually  enumerated  to  be  attention, perception,  memory,  sed  remit 
reason^  imagination  and  judgment,{l)  are  actually  seated  in  or  proceed 
from  the  brain,{m)  and  are  in  that  resect  properties  of  the  body,'(m)  and 
not,  as  the  ancients  supposed,  seated  in  the  diaphra^m^{n)  nor  as  in  their 
view,  a  ray  of  the  Divinity, {o)  and  that  the  extent  of  intellect  or  the  height 
of  the  capacity  for  mental  intelligence,  actually  depends  on  the  size,  form 
and  structure  of  the  brain,  when  not  unduly  pressed  by  the  surrounding 
bone8;(/))  and  that  its  actual  attainment  ot  perfection,  whenin  a  healthy 

«— ^—  ■— ^— ^  I       ■  .111!  I  m^m-^^~^-ar 

(e)  3  Boot.  15f ;  and  id.  note  4;  and  Dr.    tinism;  lee  Mr.  Erakine's  npeech  in  de- 
Burrows  on  State  of  Brain  in  Insanity,  58.     fence  of  Hadfield,  Speeches  vol.  v. 

(/)  3  Best  157;  and  see  ante,  340;  .(*)  Brown'sPhilosophy  of  the  Human 

but  see  Park's  Inq.,  &c.  326,  328,  329,  as  Mmd;  Locke's  Essay;  Rcid  on  the  intcl- 

tothedifficultyofdiscovering  the  altered  l^c^"*"  Powers?   76;  Hartley  on    Man; 

state  of  the  brain  and  vessels,  although  in  Cooper  s  Tracts,  273;  EL  Blum.  40  to  50, 

reaUtv  exUtine.  ^3,  65,  541  to  550;  4  Good,  32  to  46;  3 

(irf  3  Bost  159,  note  161  to  163,  and    ^:^'^2^^'  ^  ^""'  3  to  9;  «id  nu, 
he  aimits  that  the  appeamnce  to  himself        (^  4  ^ood,  42;  3  Bost.  164,  fcc. 
of  the  semblance  of  an  apparition  ww  a .        \^^  ^1.  Blum.  65. 540  to  542,  3  Bell, 

ownT.^  1  "  '"^  ^^^'  ""^^"^    3;  4  Good,  32  to  47;  Jackson,  Prin.  Med! 

own  Drain.  I  aq 

(A)  "  It  is  often  diffieuU,"  &c.,  and  (n)  Coop.  Diet,  tit.  Phrcnitis. 

"  lias  not  unfrequently,''  &c.,  or  "it /re-  (0)  El.  Blum.  66. 

quently:'  &c.  (p)  e1.  Blum.  68,  note  P. ;  3  Bost.  210 

(1)  Copl.  Diet.  tit.  Cranium  and  Cre-  to  212;  but  see  id.  2^3,  where  Dr.  Qoir 
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CHAP.  IX.   duly  organized  state,  depends  on  dtu  exercise,  and  the  commonicatioD^ 
SicT.  y.    from  or  by  the  external  senses;  because,  if  bom  without  them,  man  would 
Of  th»    ije  a  mere  automaton,  devoid  of  intelligence;(9')  and  we  venture  to  affirm 
Miyp,  &c.  u^^  ^  perfect  brain  ia  essential  to  a  perfect  mind,  though  we  are  unable  to 
say  in  what  way  this  is  so;(r^  and  uiat  tlie  brain,  or  rather  its  product, 
the  intellect,  is  as  capable  of  being  enlarged  and  strengthened  by  its  due 
mental  exercise  and  education,  as  to  become  even  hereditarily  more  per- 
fect; and  as  the  muscle  of  the  body  may  by  appropriate  exercise  become 
strengthened,  or  by  inaction  wasted,  hence  the  high  importance  of  en- 
larged education  generally  di{fused,(9) 

The  k^     ,  Having  thus  exai^ined  the  physiological  views  of  the  mental  faculties,, 
▼iew  oT^e  ^e  will  now  state  the  legal  rules  upon  the  subject;  and  here  we  shall  find 
™teU    t    1  ^^  ^®  ^^^  ^^  ^^  general  taken  an  accurate  view  of  the  progressive  and 
faculdes'ilt  ^<^^^<^uig  scale  in  uie  development  of  the  mind,  althougn  all  its  re^la- 
different     tions  are  not  equally  consistent.    An  infant  under  the  age  of  seven  is  by 
ages;  and    law  considered  incapable  of  Judging  between  good  and  evil,  and,  there-: 
when  a       fore,  is  wholly  irresponsible  jor  any  crime;  between  the  age  of  seven  and 
person  is     fouileen  the  presumption  of  incompetency  still  continues;  but  it  may  be 
deemed  to  f^^utted,  and  if  it  be  expressly  proved  that  the  infant  was  doH  capax,  and 
mintl'^     could  in  fact  discern  between  good  and  evil,  then  the  rule  is  maHtia  supplei 
xtatem,  and  he  may  be  convicted  and  executed  for  a  capital  crime,  as  arson 
or  murder,  thoueh  not  rape,{t)  After  the  age  of  fourteen,  the  infant,  male 
or  female,  is  in  all  respects  presumed  to  know  the  difference  between  good 
and  evil,  and  is,  therefore,  punishable  for  crimes  of  commission.    After 
twelve  in  women,  and  foui-teen  in  males,  (the  ages  of  puberty,  and  when 
sexual  desires  be^  to  influence,)  each  are  legalnr  competent,  at  least  with 
the  consent  of  parents,  to  contract  marriage,  and  after  the  latter  age  a  will 
of  personalty  will  be  valid,  and  contracts  not  under  seal  for  necessaries 
ivill  be  bindmg;  but  until  twenty-one,  no  deed  can  be  executed,  nor  would 
a  devise  of  freehold  estate  be  valid,  because  until  that  age  has  been  at- 
tained, the  mental  faculties  are  not  supposed  to  have  been  sufficiently  de- 
veloped, or  at  least  they  are  considered  not  to  have  been  adequately /irac- 
tisea  and  experienced  to  ensure  just  reasoning  and  judgment.    \Vhen  we 
refer  to  the  fact  that  the  brain  id  progressive  in  growth  as  well  in  size  as 
in  perfection  until  about  the  age  of  twenty-one,  and  when  we  remember 
that  the  mere  exercise  of  the  external  senses  for  a  short  time  will  not  suf- 
fice, and  that  to  produce  accuracy  and  perfection,  all  external  objects  must 
have  been  repeatedly  and  for  a  considerable  time  viewed  with  attention, 
to  secure  accurate  mental  perception,  and  afterwards  associated, compared, 
reasoned  upon  and  judged  of,  we  shall  find  that  the  law,  which  must  fix 
some  precise  periods,  has  upon  the  whole  beea  very  judiciously  adapted 
to  the  progress  of  intellect;  and  though  an  exception  is  allowed  at  so  early 
an  age  as  fourteen  in  so  important  a  contract  as  marriage,  yet  that  has 
been  permitted  in  respect  of  corporeal  propensities,  which  it  has  been 
supposed  it  would  be  impracticable  to  counteract,  but  which  is  still  wisely 
in  a  degree  held  in  check  by  requiring  the  consent  of  parents.    When  the 

took  seems  to  deny  that  the  bulk  of  an    sen^  African  is  the  only  resemblance  of 
organ  has  any  effect  upon  its  perfection,      man  in  his  first  creation,  and  has  remuned 

(?)  3  Bort.129  to  130.  '*t^^  *"T  *"  ^'^  '°  ^'-irr'' 

/     Q  01Q  whilst  the  other  species,  especially  Eu- 

(r)  3  BosL  213,  ropeans  and  whites,  are   all  from  the 

(a)  Many  circumstances  concur  in  esta-  same  origin,  having  chang^  their  cha- 

blishing  this  position.    No  doubt,  that  in  racter  and  improved  both  physically  and 

general,  the  children  of  highly  educated  intellectually  by  dmlization  and  eduea- 

persons  are  more  quickly  susceptible  of  /Mm,3  Bost.  242,  &c. 
education  than  those  of  uneducated  pa^        {t)  1  Hale,  PI.  Gr.  25»  26;  1  Bla,  Conv 

rents.    It  has  been  inferred  that  the  pre-  464. 


OF  THE  1IIND»  &C.  3i5 

ge  of  twentj-dne  has  been  completed,  and  which  is  always  at  the  first  raAP.ix. 

nstant  of  the  day  btfore  the  anmveraaryf{u)  the  parhr  is  then  in  law  jire-   &■«».  V. 

itemed  to  be  mentally  competent  to  contract  and  pertorm  every  act,  with-     ^  ™f 

aut  the  control  or  interference  of  any  other  person  $  and  he  who  asserts  ^"',.  . 
the  contrary,  must  prove  the  affirmanve  of  his  position  by  explicit  evi* 
dence,  and  not  by  conjectural  evidence;(a?)  and  when  all  the  mental  fa- 
culties are  in  such  a  degree  of  perfection  as  to  produce  what  is  usaally 
termed  common  sense^  that  is,  as  we  have  seen,  adequate  reasoning  and 
judgment  upon  ordinary  subjects,  like  other  rational  men,  then  in  legal 
consideration  he  is  of  eound  mind. 


But  when  all,  or  at  least  some  of  the  several  mental  faculties,  which  we  Mmtalde^ 
have  thus  considered,  are  so  materially  wanting  or  defective^  or  so  per-  faf*  «*! 
verted  as  to  occasion  erroneous  or  perverted  judgment  upon  all  subjects  "''^^^?^ 
or  upon  a  particular  subject,  in  so  material  a  degree  as  to  constitute  what  ^^SiSv 
* '  termed  mental  imbecility  or  delusion,  and  render  it  at  least  uncertain  and  weak' 
'♦her  the  unhappy  individual  will  evince  common  sense;  then,  accord-  ^ug  of 
1  the  nature  or  degree  of  malady,  he  will  in  medical  and  legal  con-  miruCtid 
siu.  ition  be  either  an  tdiot,  a  lunatic,  or  insane,  or  be  of  unsound  mind  legal  Con- 
or memory,  and  certain  legal  incapacity  and  responsibility  will  ensue,     aequencci; 

The  definition  of  Idiotcy,  as  diflfering  from  insanity,  is  itribecility  or  Definition 
sterility  of  mind,  whilst  in  insanity  the  mind  is  not  imbecile  or  steril,  but  of  idiotcy 
the  understanding  is  perverted.    Perhaps  tlie  most  comprehensive  defini-  ^"^  inMrni- 
tions  of  insanity  are  threefold;  as,  first,  a  chronic  dfsease  inanifested  by  ^g^J'jijj 
deviations  from  {heTiealffiyand  natural  state  of  the  mind;  and  such  de-  i^\nca!^ 
viations  consisting  either  in  a  morbid  perversion  of  the  feelings,  afiec-  pacities 
tioDS,  and  habits;  or,  secondly,  of  disturbances  of  the  intellectual  facul-  and  irre- 
ties,  under  the  influence  of  which  the  understanding  becomes  suscepti-  sponnbili- 
ble  of  hallucinations,  or  erroneous  impressions  of  a  particular  kind;  or,  ^^  ®*JP®'^. 
thirdly,  a  state  of  mental  incoherence  or  constant  hurry  and  confusion  *?!!I     ?^^' 
of  thought(y)  edthereby. 

It  has  been  considered  that  the  truj}  pritcriop  qr^test  of  insqr^ity ^where  . 
there  has  not  been  any  clearly 'demonstrated  frenzy  or  raving  madness)  . 
is  thejibsence  or  the  pr^jaence.  of ^whsLt.is  tecmijd  deiusiqn;  and  that  when- 
ever an  individual  once  conceives  something  ex&aviigant  to  exist,  which 
has  no  existence,  and  when  he  is  incapable  of  being  reasoned  out  of  that 
absurd  conception,  then  he  is  to  be  considered  as  under  a  delusion^  and 
either  an  idiot  or  insane.(z)  Thus,  if  a  parent  should  unjustly  persist, 
without  the  least  ground,  in  attributing  to  his  daughter  a  continued 
course  of  vicious  propensities  and  vices,  and  use  her  uniformly  unkindly, 
there  not  beine  the  slightest  pretence  or  colour  of  reason  for  the  supposi- 
tion, a  just  inference  of  insanity  or  delusion  is  presented  to  the  minds  of 
a  jury,  because  a  supposition  long  entertained  and  persisted  in  after  ar- 
gument to  the  contrary,  and  against  the  natural  anection  of  a  parent, 
soogests  that  he  must  labour  under  some  morbid  mental  delusion.(a) 

The  words  ^^ unsound  mind,*^  *•  unsound  memory^^^  and  **  non  sane 
memory, ^^  were,  in  the  older  statutes,  and  in  the  ancient  law  books,  in- 

• 

{u)   See  the  cfises,  Chitty's  General  Med.  tit.  Insanity  and  tit  Sound  and  Un- 

Practice,  vol.  i.  776;  and  post,  tit  Jges.  sound  Mind,  by  Dr.  Pritchaid. 

(x)  Groom  y.  7%oma»,  2  Hagp,  Ecc.        (y)  Cyclop.  Prae.  Med.  tit  Inanity,  by 

Rep.  434;  Dew  v,  Clark,  3  Addama's  Rep.  Dr.  Pritchaid;  see  definition  of  idiotcy, 

86.  ante,  327,  note  («.) 

(y)  Besides  the  numerous  and  valuable        (z)  S6e  observations  of  Su*  J.  NichoU, 

medical  treatises  on  these  subjects  in  gpe-  in  Dew  v.  Clark,  3  Add.  90,  91;  and  Dr. 

neral,  the  students  will  find  a  very  into-  Connolly's  Inquiry  into  Insanity,  384. 
testing  modem  view  in  Cyclop.  Pnc        (a)  Id.  ibid,  and  180;  and  Hag*  R^P*  37. 
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CBAP.  IX.  diflcriminately  used  to  signify  not  only  lunacy,  (which  strictljr  means  a 
810T.  y.   madness  with  lucid  or  sane  intervals,]  but  also  any  permanent  adverUi' 
M^ *&a   ^^^^^  ^^  acquired  insanity,  as  distinguished  from  tdiotcy^  which  usually 
""*'     '  meant  congenital  incapacitj.(&)    The  recent  act,  11  Geo.  4,  and  1  Wm« 
4.  c.  64  and  65,  in  the  enacting  clauses  uses  only  the  term  Itmatie;  but 
then  a  subsequent  clause  declares  that  that  term  shall  extend  to  any 
idiot  or  person  of  unsound  mind,  or  incapable  of  managing  his  affairs f 
and  the  last  term  may  be  taken  as  synonymous  to  the  preceiding  expres- 
sion, or  at  least  as  a  legislative  exposition  of  the  term  unsound  mind,  or 
indeed  as  of  still  more  extensive  signification,  namely,  any  incapadiy 
that  has,  in  the  opinio9  of  a  jury,  rendered  the  individual  unfit  to  be  in- 
trusted with  the  possession  or  management  of  his  property,  and  render- 
ing it  essential,  in  their  opinion,  that  a  commission  ot  lunacy  should  be 
issued  against  him,  so  that  some  person  should  be  appointed  to  take  care 
of  him  and  his  property,  (c)  and  tnis  without  actually  finding  that  the  par- 
ty is  an  idiot,  lunatic,  or  insane;  so  that  in  a  legal  view  there  are  now  tour 
The  four    descriptions  of  mental  incapacity;  namely,  first,  Jdiotcy,  secondly,  Luna- 
deviations   cy,  (wnere  the  individual  is  sometimes  sane  in  all  respects;)  thirdly,  tn- 
df  idiotey»   sanity ,  which  may  be  either  general  or  partial,  in  the  latter  case  termed 
JJj^J^*^  monomania;  and,  fourthly,  any  such  degree  of  imbecility  as  to  incapad- 
wa£ie88    ^^^  ^  party  to  take  care  of  his  own  property;  and  in  eacn  of  which  cases 
of  intellect  the  law  i^rferes,  at  least,  as  regards  civil  cases.    Indeed,  even  before 
the  last  act,  Lord  Eldon  and  Lord  Redesdale,  contrary,  however,  to 
Lord  Hard^vick,  considered  that  such  a  weakness  as  to  enaanger  the  care 
T)f  property  satisfied  even  the  then  more  strict  definition  of  the  term 
^  UTMOtmtfmind."    But  the  ei^ress  words  in  the  last  act,  '*  or  any  per- 
^     ion  incapable  of  managing  hta  qffairs,'^^  remove  all  doubt,  and,  at  all 
events,  practically  afford  to  a  jury  the  power  of  finding  their  verdict,  so 
as  to  authorize  a  commission  of  lunacy,  whenever  they  think  that  the 
party  has  evinced  such  a  degree  of  weakness  of  mind  as  to  be  incmable 
of  managing  his  own  affairs^  so  thatgnow  ajury  need  not  be  perplexed 
/   with  any  medical  tecfamcality  upon  the  precise  nature  or  name  of  the 
'.   mental  mfirmity,  and  a  commission  may  now  be  obtained  and  supported, 
/  ^  a  jury  should  think  fit,  against  any  person  whose  mental  faculties  are 
So  enfeebled  as  to  render  him  incompetent  to  act  for  himself,  without 
any  precis^  inquiry  whether  he  was  bom  an  idiot,  or  afterwards  became 
insane,  or  has  been  enfeebled  by  old  age,  or  by  intoxication,  or  other 
means,  and  the  substance  of  the  question,  at  least  to  a  jury  impannelled 
to  inquire  into  the  propriety  of  a  commission  of  lunacy  is,  whether  the 
jMirty  is  capable  of  managing  his  own  affairsP(c) 

In  criminal  cases,  also,  and  as  regards  the  protection  from  punishment 
for  committed  acts  whilst  in  a  state  of  mental  derangement,  tne  question 
is  simple,  and  adapted  to  the  comprehension  of  every  juryman,  namely, 
'*  JPhethcr  at  the  time  the  act  was  committed,  the  prisoner  was  incapable 
of  judging  between  right  and  wrong,  and  did  not  then  know  that  the  par- 
ticular act  was  an  offence  against  the  law  of  God  and  nature?  The  law 
presumes  the  competency,  and  therefore  the  question  is  always  present- 
ed to  a  jury  upon  the  negative,  which  must  be  established  on  the  behalf 
of  the  prisoner/  but  this  point  will  presently  be  more  particularly  consi- 
dered.(a) 


(b)  Lord  Ehfs  ease,  B\dg.  P.  C.  518;  Yes.  65<  Ex  parte  Cranmer,  12  Yes.  447; 

3  AtL  irirand  tee  the  older  statutes,  39  2  Mad.  Cb.  Pr.TSl,  732;  Lord  Enklne's 

and  40  Geo.  3,  c.  94;  43  Geo.  3,  c.  75;  6  observations  in  Ex  parte  Cranmer,  per- 

Geo.  4»  c.  74;  7  Geo.  4^  c.  57,  s.  73.  haps  suggested  the  introduction  of  the 

(e)  Careuf  v.  Johnston^  2  Sch.  &  Lef.  latter  words  in  11  GeOb  4^  and  1  Whl  4y 
380;  uA  In  rt  Earl  Forttmouih,  22  c^^tmd  65;  and  aee  Sherwood  v.  Sander- 
April,  1815.  son,  19  Yes.  280;  Coop.  Ch.  C.  106^  S.  C. 

(f )  And  see  MidgUfoy  v.  Darwin,  8  (d)  Post 
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Medical  professors,  who  naturally  have  investigated  every  subject  re-  chap,  nc 
lative  to  the  distressing  defects  in  the  human  understanding  more  labo-    Sect.  Y. 
riously  than  lawyers  or  jurymen  can  do,  have,  with  a  laudable  desire  to  ^  ™? 
discover  the  best  remedies  in  all  the  variations  of  mental  weakness  or        °' 
aberration,  long  subdivided  and  assigned  particular  appropriate  names  for 
every  deviation  from  mental  per^ction,  and  have  assi^ed  the  term 
Idiotcy  to  be  property  congenital  mental  imbecility,  or  oneinal  sterility 
of  mind;  and  Insanity ^  as  a  ceneral  term,  applicable  to  all  other  cases,  but 
subdivided  as  follows:  namely.  Lunatic,  for  one  who  has  lucid  intervals; 
Maniac,  or  phrensy,  for  one  whose  madness  is  of  a  more  violent  descrip- 
tion, frequently  danserous;  MdancholiCy  when  the  disease  produces  con- 
stant depression;  Monomania,  where  there  is  delusion  only  on  a  parti- 
cular subject;  and  Demency,  where  there  is  by  accident  or  rather  adven- 
titious circumstances  or  old  age,  as  it  were  second  idiotcy  or  fatuity, 
&c.;^e)  and  it  will  be  proper  to  examine  the  import  of  each^ 

Idiotcy,  sometimes  called  Fatuitas,  is  usually  a  congenital  disorder.  Who  is  an 
consisting  in  a  defect  or  sterility  of  the  intellectual  powers.  Hot  like  lu-  «<^»  pr. 
nacy  or  madness,  which  is  a  perversion  of  intellect;  but  it  may  be  induced  ^*^*  *  ^ 
in  after-life;  and  something  allied  to  it  frequently  appears  in  extreme  old  JL^^[  f\ 
age,  or  second  childhood,  when  the  vigour  of  the  mmd  decreases,  and  all  ^ 
the  rational  powers  are  enfeebled,  and  even  mania  sometimes  subsides 
into  this  hopeless  state«(^)  An  Idiot  is  defined  to  be  a  person  who  has 
been  defective  in  intellectual  powers  from  the  instant  of  his  birth,  or  at 
least  before  his  mind  had  received  the  impression  of  any  idea;(A)  he  is  a 
fool  natural,  who  from  his  nativity,  by  a  perpetual  infirmity,  must  in  time 
appear  non  compos  mentis.(t)  Tnerefore,  where  an  inauest  found  a  per- 
son "  an  idiot, ''^  and  added,  "  not  having  lucid  intervals  for  the  space  of 
eight  vears  last  past,"  although  it  was  considered  by  Lord  Nottingham 
that  the  finding  was  repugnant,  yet  it  was  decided  good  at  law,  on  the 
ground  that  the  very  term  idiotcy  implied  an  infirmity  a  nativitate^  and 
consequently  the  finding  as  to  the  e^nt  vears  ought  to  be  rejected  as  sur- 
plusage.(A;)  The  grounds  for  inferring  idiotcy  assigned  in  ttie  old  books, 
if  taken  strictly  as  a  rule  instead  of  an  instance,  have  been  considered  lu- 
dicrous, as  "  it  is  he  who  from  his  birth  cannot  count  or  number  twenfy 
pence,  nor  tell  who  was  his  mother,  nor  how  old  he  is;  but  that  if  he  have 
8u£Eicient  understanding  to  know  and  understand  his  letters,  and  to  read 
by  teaching  or  information  of  another  man,  then  he  is  not  an  idiot;"  but 
as  observed  by  Lord  Tenterden,  the  latter  part  of  such  definition  is  con- 
trary to  common  sense,  because  as  to  repeating  the  letters  of  the  alphabet, 
or  reading  what  is  set  before  him,  a  child  of  mree  years  old  may  do  that, 
and,  therefore,  the  ability  to  perform  such  a  task  is  no  proof  that  a  person 
is  not  an  idiot;(/)  but  it  has  been  justly  observed  that  trie  slender  abilities 
alluded  to  were  not  intended  as  a  precise  legal  dejinkion,  but  merely  as 
some  of  many  instances  that  might  be  put  of  great  imbecility  of  mina,  or 
of  a  degree  of  ability;  and  it  is  very  clearly  established  that  the  question 
whether  idiot  or  not,  must  be  decided  by  a  jury,  after  hearing  all  the  evi- 
dence, (m) 

Such  definition,  however,  gave  rise  to  an  absurd  notion-,  and,  indeed, 

(e)  And  see  other  varieties,  4  Good,  {k)  Prodgera  v.  Frazter,  3  Mod.  43$  1 

per  tot,  Vem.  16. 

(/)  G.  Smith,  For.  Med.  426  to  428,  (0  ^^^  ^'  Mannin,  1  Dow's  Pari, 

under  UUe  Fatuitas;  and  see  medical  view.  Cases,  New  Senes,  392;  and  3  Blig^h's 

4  Good,  130;  see  also  Ryan,  Med.  Jup.  279.  Kcp-  N-  S-  \  S.  C.  observing  upon  Fitz- 

(S)  G.  Smith,  Fop.  Bled.  426.  Jj'^^^^'!  ^^^"^^>/^^  ^'  f'  ^^'^P' 

zz:    .  ,  but  sec  Lofd  Eldon's  observation  m  iSAer- 

(*)  W.  note  (a)  jj,^^  v.  Sandtrwn,  19  Ves.  286,  post, 

(»)  Co.  Lit  346,  247  a;  4  Coke,  124;  352,  353,  Evidence;  and  ^^  Lord  Dow 

3  Mod;  44;  1  Bls.  C.  126^  302f  4  Bla.  negaid^s  ease,  Ves.  sen.  407. 

Com.  25.  (m)  Bac  Ab.  tit  IdioU  and  LuAatica,  A. 
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CHAP.  IX.  legal  rule«  still  standing  uncontradicted  in  many  of  our  law  works,  name* 
SxcT.  v.  ly^  that  persons  bom  deaf,  dumb,  and  blind,(n)  or  even  deaf  and  dumb. 
Of  rat  though  seeing,  must  necessarily  be  idiot8,(o)  on  the  ground  that  as  the 
^^^*  ^'  external  senses  are  the  onl^  inlets  of  knowledge,  when  such  important 
inlets  have  been  closed,  all  ideas  and  associations  belonging  to  them  must 
be  wholly  excluded  from  their  minds,  and,  therefore,  they  roust  as  of  ne- 
cessity be  idiots.(o)  But  even  in  the  older  books,  thougn  this  presump- 
tion of  law  was  indulged  with  respect  to  a  person  born  deaf  and  dumb, 
(and  we  have  seen  that  a  suspension  of  speech  is  usually  an  incident  of 
congenital  deafness,(/7)  yet  it  was  admittea  that  if  it  were  made  expressly 
to  appear  by  distinct  evidence  that  the  unfortunate  individual  had  the 
use  of  understanding,  (which  many  of  that  condition  had  discovered  by 
signs  to  a  very  great  extent,)  then  he  might,  on  attaining  twenty-one, 
claim  possession  and  management  of  his  real  and  personal  estate;(9)  and 
he  might  be  tried  for  a  criminal  offenct,  and  suffer  judgment  and  execu- 
tion, but  that  great  caution  should  be  used  therein.(r)  it  has  been  as- 
certaped  by  post  mortem  examination  that  when  a  person  has  been  bom 
deaf,  dumb,  and  blind,  there  has  not  always,  or  even  generally,  been 
found  any  neculiar  appearance  in  the  brain,  or  that  it  has  been  in  any 
respect  defective,  or  unduly  pressed  by  the  bones  of  the  cranium,  and 
hence  it  may  be  inferred  that  the  use  of  one  or  more  of  the  external 
senses  has  been  destroyed  or  suspended  by  some  local  defect  not  at  all 
arising  from  or  accompanying  or  connected  with  any  defect  in  the  men- 
tal faculty. 

Locke's  description  of  the  term  Idiot  seems  to  be  legally  regarded(«) 
as  the  best.  He  observes  that  the  defect  in  naturals  (synonymous  to  idi- 
ots) seems  to  proceed  from  want  of  quickness,  activity,  and  motion,  in 
the  intellectual  faculties,  whereby  they  are  deprived  of  reason,  whereas 
madmen  or  lunatics  seem  to  suffer  by  the  other  extreme;  for  they  do  not 
appear  to  have  lost  the  faculty  of  reasoning,  but  having  joined  together 
some  ideas  very  wrongly,  they  mistake  them  for  truth,  and  they  err  as 
men  do  that  ar^e  right  from  wrong  principles;  for  by  the  violence  of 
their  imaginations,  having  taken  their  fancies  for  realities,  they  make 
ri^ht  deductions  from  them.{s)  In  idiots  the  imbecility  of  mind  is  ort- 
giruxl  or  connate,  and  the  mental  powers  must  in  general  continue  infan- 
tine,  because  the  train  has  never  developed  itself.  In  such  an  individual 
the  understanding  makes  little  progress  with  years;  jet  even  then,  un- 
less liie  imbecility  be  extreme,  some  improvement  may  take  place,  some 
progress  in  knowled^  bejrond  mere  infancy  may  be  made  by  the  help  of 
iimited  memory,  bj  imagination  and  by  habit,  and  such  an  individual 
may  acauire  many  ideas,  may  recollect  tacts,  circumstances,  and  places, 
and  hackneyed  quotations  from  books,  may  conduct  himself  orderly  and 
mannerly,  make  a  few  ratienal  remarks  on  familiar  and  trite  subjects, 
retain  self-dominion,  and  perhaps  spend  his  own  little  income  in  pro- 
viding for  his  wants;  and  yet  may  be  an  idiot,  or  in  other  words  labour 
under  such  an  infirmity  of  mind  as  to  render  him  very  liable  to  fraud  and 
imposition.  The  principal  marks  and  features  of  imbecility  are  the  same 
which  belong  to  childhood,  of  course  varying  in  degree  in  different  indi- 
viduals; frivolous  pursuits,  fondness  for  and  stress  upon  trifles,  inertness 
of  mind,  paucity  of  ideas,  sometimes  shyness,  timidity,  submission  to 
control  or  acquiescence  under  influence.  Perhaps  the  most  striking  dis- 
tinction between  idiotcy  and  insanity  is  that  an  idiot  cannot  reason  at 

(n)  Co.  Lit.  42  b;  287,  288,  301,  ante.        (q)  Ante,  303. 

(o)  1  Hale,  P.  C.  34?  and  1  Ross,  on        i^}  }  ^^%*  ^^  ^^'  ^^'  „ ^y  , 

r*'rni^  r  (*)  Locke's  Essay  on  Human  Under- 

i^nmes,  7.  standing,  b.  2,  c.  11,  s.  12,  13;  see  also 

(p)  Ante,  386, 289, 303.  ante,  327,  note  («,)  and  345,  note  (y) 
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aUf  or  at  least  he  does  so  in  a  much  less  degree  than  the  generality  of  chap.  ix. 
mankind;  whilst  on  the  other  hand  a  lunatic  or  insane  person  reasons,  and    ^^^'  ^* 
perhaps  with  great  acuteness,  though  upon  false  and  fancied  hypotheses,  ^'  ™ 
at  least  as  regards  all  subjects  within  the  range  of  or  affecting  his  mala-*  — — — ^ 
dy.    In  all  these  cases  the  law  will  interfere  by  commission  or  otherwise 
to  protect  the  individual  aiid  his  property  from  the  artifices  of  others. 
Perhaps  the  most  illustrating  recent  cases  of  this  nature  respecting  idiot- 
cy  and  imbecility  of  mind,  were  those  of  Ingram  v.  Wyait,(t)  the  Earl 
of  Portsmouthf|u)  Bagster  against  Newton,(a?)  the  latter  two  of  which 
were  cases  of  ill-judged  marriage,  afterwards  set  aside,)  and  the  case  of 
Mr.  Davis, 

We  have  seen,  that,  in  general,  the  bones  of  the  head  of  an  idiot  are 
particularly  constructed,  and  much  under  the  proper  size,  especially  in 
circumference,  and  which,  instead  of  being  22  inches  horizontally,  is, 
perhaps,  not  even  sixteen  inches,  and  the  brain  itself  is  too  small,  as  much 
under  three  pounds  in  weight.(^)  Idiots  are,  in  general,  inoffensive, 
but  particularly  as  regards  the  female  sex,  sometimes  there  are  danger- 
ous exceptions.(2:)  In  them  is  usually  to  be  observed  a  vague,  unsteady 
wandering  or  protuberant  eye,  seldom  fixed  upon  or  observant  of  any 
one  object,  a  stupid  expression  of  countenance,  evincins  no  sign  of  intel- 
ligence, a  gaping  mouth,  with  a  freauent  unconcealed  flow  of  saliva,  a 
perpetual  rolling  and  tossing  of  tlie  tiead,  no  memory,  no  language,  no 
reason,  and  speech  sometimes  imperfect.  But  all  idiots  are  not  of  the 
same  degree  of  intellectual  deficiency;  some  possess  a  degree  of  memo- 
ry, and  evince  a  talent  of  imitation;  will  repeat  passages  from  books, 
which  they  have  been  taught  by  ear;  but  they  are  incapable  of  compre- 
hending what  they  repeat.  However,  by  education  and  constantly  fre- 
quenting good  society,  it  has  been  observed  that  they  will,  either  by  imi- 
tation or  otherwise,  assume  the  appearance  of  an  mquirine  mind;  but 
they  will  put  numerous  questions,  usually  unconnected  witn  each  other 
ana  leading  to  no  useful  result,  in  rapid  succession,  without  scarcely 
listening  for  the  reply  or  caring  whether  they  attempt  to  understand  it. 

Dr.  Male  has  observed  that  idiotcy  or  fatuity  is  seldom  curable,  ex- 
cept when  it  arises  from  debilitating  causes;  in  which  cases,  he  observes, 
that  exercise,  sea  bathing,  bark,  change  of  air  and  nutritious  aliment 
may  be  useful. (z)  Its  baneful  consequences,  however,  may  be  much 
modified  by  care  and  attention,  though  unhappily  as  the  idiot  has  never 
excited  any  lively  interest  in  his  favour,  he  is  usually  neglected  and 
treated  as  a  family  blemish  or  disgrace. 

The  principal  le^al  and  practiced  distinction  between  idiots  and  lunatics 
or  insane  persons  is,  that  in  the  case  of  idiotcy  from  nativity,  it  being  pre- 
sumed that  as  the  mental  faculties  are  actually  wanting  or  defective,  and 
not  to  be  supplied,  the  idiotcy  must  continue,  and,  therefore,  during  the 
life  of  the  inciividual,  the  king,  by  his  prerogative,  is  the  curator,  and  en- 
titled to  the  rents  and  profits  of  the  estate,  without  liability  to  account;(a) 
whereas  in  lunacy  ana  insanity,  the  law  always  supposes  the  possibility 
of  recovery,  and  therefore  the  king  is  accountable  to  him  or  his  represen- 
tative for  the  profits  of  his  estate.(a)  Another  difference  has  been  as- 
signed, namely,  that  idiotcy  may  be  tried  by  inspection,  because  it  may 
be  discerned;  but  not  lunacy,  without  taking  out  a  commission.(6) 

(/)  %  Haggr.  £c.  Rep.  401  to  404,  where  (y)  Ante,  249. 

Sir  John  Nicholl  describes  the  characte-  (z)  G.  Smith,  For.  Med.  427;  1  Paris 

ristics  of  an  idiot.  &  Fonb.  311. 

(tf)  3  Add.  Rep.  63;  and  1  Hagg.  Ec.  (z)  Male's  Med.  Juris. 

C.  369,  as  a  case  ottoeakneMf  not  strictly  (a)  Dyer,  25;  Moore,  4;  Bro.  Idiot,  F. 

idiotcy.  N.  B.  233;  Bac.  Ab.  Idiots  and  Lunatics. 

(x)  In  re  BagiteTf  alias,  Newton^  16  (6)  Skinner,  Rep.  5;  but  see  £x  parte 

Jfune,  1832.  Bttmptan,  Mosel,  78,  as  to  superseding  a 
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CHAP.  IX.      The  term  LunaHe  was  adapted  at  the  .time  when  it  was  erroneouify 

Sbot.  v.    supposed  that  the  moon  influenced  mental  disorders,  which  it  has  been 

^  ™    clearly  established  it  does  not.(c)    In  legal  acceptation  it  imports  Bnj  one 

' — ^  who  has  for  a  time  had  understanding,  but  has  by  grief,  disease  or  injury. 

Of  hmaey  afterwards  lost  the  use  of  his  reason|(c/)  and  according  to  Lord  Coke  a 

and  who  is  lunatic  at  intervals  has  his  understanding,  qui  ^audet  lucidis  itUervallU, 

f^^  ^     and  therefore,  as  distinguishable  from  an  idiot,  is  only  called  non  compos 

^     ^       meniis  so  long  as  he  has  not  understanding.(e)    Strictly,  therefore,  luna* 

cy  is  only  a  periodical  madneaSy  though  inaccurately  also  used  to  import 

Kaj  permanent  adventitious  insanity,  as  distinguished  from  idiotcy,(/) 

and  m  the  modem  statutes  lunacy  is  used  in  such  comprehensive  sense. 

OttMonir       Sir  John  Nicholl  has  observed,  that  it  may  be  difficult  and  perhaps  dan- 

/y/  of  ma-  gerous  to  attempt  to  define  what  is  the  essence  of  insanity j  but  that  delu- 

nucs  and    gion  has  been  generally  laid  down  as  essential,  that  is,  the  jfancying  things 

nunu  or     ^^  exist,  which  can  have  no  existence,  and  which  fifincy  no  proof  or  rea- 

p  pensjr.     gQ^jng  ^Qi  remove.(^)    Insanity  is  medically  distinffuishea  and  divided 

into  several  descriptions.(A)    Mania  is  the  drst,  and  is  where  not  only 

the  mind  is  disordered,  but  the  body  is  sometimes  excited  into  dan^rous 

violence  towards  third  persons,  frequently  the  dearest  relations,  without 

any  cause.  This  description  is  also  termed /)Aren«y,  and  which  Arbuthnot 

described  as  Inflammation  of  the  brain,  occasioning  profuse  hemorrhage 

from  the  nose,  and  requiring  copious  bleeding  in  the  temporal  arteries.(A) 

Melancholy t  the  second  m  order,  is  usuuly  a  general  derangement, 

but  sometimes,  it  is  said,  is  only  partial,  particular  or  limited. 

Of  fiMno-        Monomania,  (from  the  Greek  t^uT  solus  and  i*Afia  furor,)  is  insanity 
•»<"»<}  ^    only  upon  a  particular  subject,  and  with  a  single  delusion  of  the  mind,  op 
pai^  in-    fi^tner  a  delusion  on  a  particular  subject  or  isolated  train  of  ideas,  and 
dek^oiT    ^^^  i^  1^^  ^c°  supposed  leaves  in  all  other  respects  the  intellectual 
on  only  one  powers  unaffected^  because  persons  thus  afilicted  often  appear  reasonable 
subject  (t^l  when  conversing  on  subjects  beyond  the  sphere  of  their  delirium,  until 
some  circumstance  suddenly  rouses  the  diseased  brain.    These  individu- 
als are  frequendy  passionate  and  dangerous,  when  the  train  of  their  par-> 
ticular  delusion  has  been  touched.(A:)    Some  interesting  instances  of  mo- 
nomania were  collected  and  illustrated  by  Lord  Erskine  in  his  speech  on 
behalf  of  Hadfieid,  and  which  will  hereafter  be  stated.(/)    A  recent  de- 
cision, as  regards  responsibility  for  crimes  committed  by  a  person  affected 
with  this  partial  mdady,  has  also  taken  place,  and  will  be  presentiy 
stated.(m)    In  a  recent  valuable  work,  there  are  assigned  some  strong 

commission  of  lunacy  on  examination  by  Haslam  on  Madnessi  Connolly  on  Insanw 

the  chancellor.  ty;  1  Ryan,  Med.  Jur.  279;  and  numerous 

(c)  Hale,  P.  C.  31;  3  Atk.  174;  Du  others. 
Cange's  Glossary,  tit.  Lunaticaa,  and  Dr.         (A)  Arbuthnot  on  Ailments;  as  to  ma- 

M^d  s  TreaUse.  nia,  see  Cyclop.  Prac.  Med.  tit.  Insanity. 

(<0  Co.  Lit.  247  a;  4  Coke,  124  b;  4        ...        '.    '  n.„i  p„^u«  i,„^  mL 

BU.  Cora.  25.  ,./ 0  See,mgeneral,  Cyclop.  Prac- Med. 

/'-\  ¥^  \u\A    ^  "Di-  rt  tir\A  i      i  tit.  Insanity,  and  tit.  Soundness  of  Mind. 

W  Id.  ibid.;  1  BU.  C  304;  see  also  de-  j^        p^^    ^^  237. 

finition  of  lunacy,  Wheeler  v.  Jldenon,  3  ^,      * 

Uaf  r.  Ec.  Rep.  599.  (*)  Dr.  Burrows  on  Insanity,  257;  Fo- 

y^)  Lord  Ely's  aue,  1  Ride.  Pari,  dere  Traits  du  Delire,  vol.  i.  385;  and  see 

Cases,  518;  Atk.  171.  1  B«ck,  Med.  Jur.  341. 

(g)  Whuter  v.  Jlderaon,  3  Hagg*.  Ecc.  (/)  Erskine'a  Speeches, vol.  v.  referring 

Rep.  598,  599;  Dew  v.  Clark,  3  Addams,  inter  alia  to  Greenwood^B  ease,  13  Yes.  89; 

90;  as  to  deUrium,  see  Brogden  v.  Brown,  3  Dro.  C.  C.  444:  1  Addams,  283;  Dew  v. 

2  Add.  Ec.  Rep.  441.  Clark,  Haggard,  Rep.  18;  1  Addams,  279; 

(A)  See  G.  Smith,  For.  Med.  416  to  2  Add.  102;  3  Add.  79,  94,  209;  Bex  v. 

430;  see  Dr.  Burrows  on  Insanity;  Hill  Offord,  5  Car.  &  P.  168;  post.  355,  356. 

on  Insanity;  Dr.  Cullen;  Dr.  Thompson;  (m)  Rex  v.  Offord,  5  Car.  fff  P.  16a^ 
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grounds  for  requiring  very  ereat  caution  in  allowing  effect  to  any  civU  chap.  ix. 
act  done  or  criminal  responsibility,  to  affect  any  criminal  act  comnutted   Sect.  V. 
by  an  individual  affectea  with  any  such  /jar/tai  insanity,  unless  there  be    0»  *■■ 
the  clearest  evidence  that  the  mental  malady  had  not  some  influence  on  Mihp,  &c. 
the  act.(n) 


the  thoughts.  In  tiiis  state  the  countenance  and  eye  are  dull  and  stupid, 
the  gait  feeble  or  lounging,  and  appetites  depravea,  with  unconciousness 
of  the  calls  of  nature.(o) 

All  these  variations  in  insanity,  their  cauises,  moral  treatmi^nt  and  re- 
medies, will  be,  more  properly,  fully  considered  in  the  next  part.  The 
distinction  will  be  rarely  of  importance  in  a  legal  view,  excepting  as  re- 
gards lucid  intervals,  cases  of  monomania,  and,  as  may  respect  medical 
responsibility,  erroneous  treatment. 

The  causes  of  idiotcy  or  mental  imperfectiorf,  with  the  physical  and  causes  of 
moral  remedies  and  treatment,  will  be  more  properlv  considered  in  the  deviations 
next  part  of  this  volume.    They  are  various,  as  will  appear  from  the  from  per- 
numerous  works  upon  insanity .(/))    In  general  they  may  be  attributed  feet  intd- 
either  to  the  defective  quantity  of  brain,  or  its  diseased  state,  or  to  the  ^^^^ 
undue  pressure  of  the  bones  of  the  cranium,  where  the  ossification  has 
been  irregularj  but  not  unfreq^uently  hypochondriasis  and  different  Species 
of  mental  aberration,  are  attributable  to  defects  or  misplacement  in  other 
parts  of  the  body;  and  it  has  been  well  authenticated  that  a  displacement 
of  the  transverse  colon  has  not  unfreqnently  led  to  insanity,  especially 
that  species  which  induces  self'-destruction.(0^   It  has  been  acknowled^d 
that  notwithstanding  the  great  ability  evinced  by  medical  author's,  foreign 
and  Ehj^lish,  on  the  subject  of  idiotcy  and  insanity,  still  the  knowledge  of 
the  subject  as  well  as  tne  authorities  are  very  imperfect.    The  l^al  and 
medical  student  will  do  well  to  consult  one  of  the  most  recent  publications 
upon  the  subject  by  Dr.  Pritchard,  in  the  Cyclopaedia  of  Practical  Medi- 
cine,(r)  from  which  it  seems  that  the  continental  physiologists  acknow- 
led^  that  there  appears  to  be  a  very  prevalent  description  of  insanity,  ia 
which  it  is  supposed  that  the  intellectual  faculties  continue  perfect,  and 
even  struggle  against  and  endeavour  to  counteract  the  effects  of  the 
disorder;  but  there  exists  what  is  termed  a  moral  insanity  or  madness, 
consisting  in  a  morbid  perversion  of  the  natural  feelings,  affections,  in- 
clinations, temper,  habits  and  moral  disposition,  without  any  recognised 
lesion  of  the  intellect  or  knowing  or  reasoning  faculties,  and  particular- 
ly without  any  maniacal  hallucination:  such  are  cases  of  violent  desires 
in  parents  to  destroy  their  own  offspring,  or  to  commit  theft,  without  the 
least  occasion;  or  to  destroy  property,  without  any  discovered  motive  of 
revenge,  &c.(«)    In  England,  especially  of  late,  many  instances  of  this 
kind  have  occurred;  but  no  attempt  to  introduce  any  distinction  between 
this  and  other  descriptions  of  insanity,  either  medically  or  legally,  has* 
it*  is  believed,  as  yet  been  made;  and  unless  a  jury  should  be  satisfied 

Medico  Chirurg.  Rev.  vol.  i.  246,  269?  Med.  tit.  Ages. 

Dr.  Burrows  on  Insanity,  484,  485.  (p)  And  see  4  Good,  47  to  138. 

(n)  See  Cyclop.  Prac.  Med.  tit.  Sound-  {q)  4  Good,  55  to  57,  and  authorities 

neas  and  Unsoundness  of  Mind.  there  referred  to. 

(o)  As  to  these  and  Dementia,  see  Cy-  (r)  Cyclop.  Prac,  Med.  tit.  Insanity,  and 

dop.Pnc.  Med.  tit  Insanity;  and  as  to  tit.  Soundness  and  Unsoundness  of  Mind. 

Senile  Dementia,  Amer.  Cyc1<^.  Piac.  (t)  Cyclot>.  Prac  Med.  tit.  Inmity. 
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CHAP.  IX.  that  the  mental  f acuities  have  been  perverted,  or,  at  \ea$U  the  ftcvfty  of 
Sscrr.  y.  reasoning  and  judgment,  it  is  believed  the  parbr  subject  to  such  st, moral 
Of  THE    insaniiy,  as  it  is  termed,  would  not  be  protect^  m>m  criminal  punishment. 

The  dvil        The  eivU  consequences  of  idiotcy,  and  of  the  other  mental  defects  of 
or  legal      a  specific  nature,  are  principally  that  the  law  protects  the  unhappy  indi- 
conaequen-  vidual  whilst  in  that  state  from  the  frauds  and  artifices  of  ottiers,  and 
ces  of  be-    therefore  considers  him  incompetent  to  marry, (t)  or  to  affect  his  proper- 
otf  l^ti&  *y*  exceptkjg  in  payment  for  neceaeariest  or  performance  of  contracts 
ort>f  un-     ™&d^  without  fraud  .(ti)    An  idiot  is  always  incompetent  to  marnf  or  to 
■ound         alienate  property,  or  to  make  a  unll  even  of  personal  property,  sull  less 
Blinds         of  realt;^;  and  an  insane  person  labours  under  the  same  disabilities,  ex- 
cepting m  the  case  of  lunacy  and  during  a  lucid  interval $(0?^  and  even  in 
case  of  continuing  morumiania,  {that  is,  partial  insanity  or  aelusion  npon 
a  particular  point^  it  seems  that  a  contract  or  a  will,  connected  with  and 
having  in  view  the  aubject  of  the  delusion,  will  be  void,  although,  in  all 
other  respecta,  the  testator  appear  to  have  perfect  possession  of  his  fa- 
cultie8.(y)    But  a  testamentary  paper  cannot  be  set  aside  on  the  ejound 
of  monomania,  unless  there  be  the  most  decided  evidence  that  at  the  time 
tf  the  factum  or  sigiiing'of  the  paper,  the  belief  in  the  testator's  mind, 
not  only  amounted  to  insane  delusion,  but  also  was  connected  with,  and, 
probably,  occasioned  by,  the  continuing  delu8ion.(ar)    But,  if  there  were 
actual  ground  for  suspicion  of  an  injury,  though  in  fact  not  well  founded 
and  disbelieved  by  others,  the  misapprehension  of  the  facts  will  not  be 
considered  mental  delusion,  and  a  wUl  made  by  the  party  affected  by 
such  suspicion  may  be  valid*(y) 

Contracts  for  necessaries,  or  even  for  a  carriage,  made  by  a  lunatic,  or 
perhaps  an  idiot,  and  perfected  by  deliverv,  will  be  binding  on  him,  and 
enforced  by  action,  unless  in  cases  where  his  imbecility  has  been  frauda- 
lently  taken  advantage  of|(z)  and,  it  is  scarcely  necessary  to  observe, 
that  a  marrii^,  other  contract,  or  will,  executea  during  a  clearly  estab- 
lished lucid  interval,  and  without  fraud,  ^ould  be  bin£ng.(a)    And  as 

■ •- -■  -  -  -  -J    --.^  ^  ■  -  > 

(f)  Tumwr  ▼.  Maytr,  1  Ha^.  Con.  6.  tonneeted  with  the  influence  of  the  intt- 

414;  Browning  Y.  Rennei  3  PhiL  G9$  /n  re  nity,  and  that  such  rule  of  law  proceeded 

Portsmouth,  3  Addams,  63 ;  2  Uagg.  Con.  from  the  extreme  difficulty  of  tracing  with 

K.  433  { 1  Hagg.  Bcc.  R.  355;  Bagster  v.  preciaon  the  secret  motions  of  a  mind  de- 

Naoton,  prived  by  disease  of  its  soundness  and 

(11)  Incompetent  to  alienate  by  deed,  strength  in  any  material  respect    But  the 

Mamdn  ▼.  Ball,  1  Smith  &  Beatty,  183$  reported-decisions  do  not  appear  to  go  to 

BaUy.  Mannin,  1  Dow.  F.  C.  N.  Series,  that  extent.    In  Cyclop.  t*rac.  Med.  tit 

d83|  3  Bligh,  N.  8.  1;  and  1  South  &  Soundness  and  Unsoundness  of  Mind,  45 

Beatty,  454.  to  46^  there  will  be  found  some  obsenra- 

(jx)  The  wills  of  lands  are  by  34  and  tions  which  tend  to  ^rtify  Lord  Erskine's 

85  Hen.  3,  c.  14^  declared  void  as  to  idiots,  suppesition  tliat  the  will  of  a  penon  af- 

hmaties,  persons  of  unsound  mind;  per  flicted  with  monomania  ought  to  be  con- 

6ir  J.  Nicholl,  3  Hagg.  Ecc.  Rep,  122;  mdered  void,  unless  it  be  clearly  shown 

but  if  made  during  a  lucid  interval,  it  will  aj^irmativeltt  that  no  K^aft  of  the  vrritten 

be  valid,  9  Yes.  610.     As  to  what  evi-  will  could  have  by  any  probability  have 

dence  is  necessary  to  prove  a  lucid  in-  been  affected  by  t^e  mental  disorder. 

eSTrT*  Jq**^ ^' '^^^'^  ^  ^^'  (*)  ^^  »^*^' «^ 9^  348,  (n.) 

(y)^tc;«ff«ii€,13Ves.jun.89;  (y)  ijj^  v.  ,tf/K«w,  3  Hagg.  Ecc. 

3  Bro.  C.  C.  444;  Dew  v.  Clark,  1  Add.  ^  ^^'  ^'^• 

274;  3  Add.  79,  209;  Heath  v.   Watts,  W  Bagster  r.  Earl  Portsmouth,  5  Bt^. 

Prcrog.  1798;  Deleg.  1800.    In  Mr.  Er-  &  Cress.  172;  7  Dowl.  &  Ry.  618;  Brown 

akine's  speech  for  Mr.  Hadlield,  vol.  v.  ▼•  Joddrell,  3  Car.  &  P.  30;  1  Mood.  &  M. 

12, 13, 17,  he  appears  to  have  supposed  ^^^»  ^^* 

that  the  rule  in  civil  cases  went  further,  (a)  9  Yes.  610;  Thmer  v.  Mayers,  1 

and  even  invalidated  the  will,  though  the  Hagg.  Cons.  R.  414;  Browning  v.  Beoft, 

object  ofbequest  or  devise  was  in  no  tMiy  2P)uL  69;  but  see  as  to  marriage,-  id.$ 
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regards  anj  doubts  whether  a  commission  of  lunacy  ouriit,  or  not  to  be  ohap.ix. 
Issued,  the  question  merely  is  whether  the  party  is  in  such  a  state  of  men-  Sicr.  V. 
tal  imbecility  as  to  be  incompetent  to  manage  nis  own  afrairs.(6)  ^  ™J| 

Witii  respect  to  mere  imoecility,  or  weaknefs  of  understanding,  not  '^' — ' 
Amounting  to  idiotcy  nor  insanity,  at  law  the  party  will  be  bound  by  his  JJjJjJ^f" 
contract,  and  his  marriage  and  will  would  be  valid,  unless  misrepresent  ^^tL 
tation  or  other  fraud  has  been  practised  to  obtain  it;  but,  in  the  latter 
case,  the  transaction  will  be  Toid  at  law  as  well  as  in  equity,  and  in  the 
ecclesiastical  courts;(c)  and  courts  of  equity  will  frequently  relieve 
against  catching  bargain8,{d)  or  improvident  contracts  made  by  very 
weak  persons,  although  the  opposite  party  used  no  misrepresentation  or 
fraud  m  fact  So,  though  in  general,  as  figuratively  expressed,  the  courts 
cannot  measure  the  size  of  people's  understandings  or  capacities,  and, 
therefore,  will  not,  in  general,  relieve  merely  because  a  person  was  of 
weak  intellect,(e)  and  there  is  no  such  thing  as  an  equitabU  incapacity^ 
where  there  is  a  hgal  capacity ^{J)  yet  it  will  be  observed,  that  the  1 1 
Geo.  4,  and  1  Wm.  4,  c.  60,  has,  to  remove  doubts  upon  the  jurisdiction, 
introduced  a  power  to  issue  a  commission  of  lunacy  in  all  cases  where 
an  individual  is  incapable  of  managing  his  affatts^  although  he  be  nei- 
ther an  idiot  nor  a  lunatic,  nor  of  unsound  mind,  in  the  strict  sense  of 
those  terms.(^) 

The  malicious  untrue  written  assertion,  that  the  king  or  any  person  is 
afflicted  with  insanity,  is  considered  a  criminal  and  indictable  act,  since 
it  imputes  to  the  party  a  malady  eenerally  inducing  mankind  to  shun  his 
society,(^^  though  as  no  one  is  of  perfectly  sound  mind  but  the  Deity,  it 
is  not  li&llous  merely  to  say  that  a  man  is  not  of  sound  mind.fJCj  It  a 
person  be  imprisoned  wtthput  cause  or  legal  warrant,  upon  supposition  of 
insanity,  he  may  in  point  of  law,  sustain  an  action,  altiioujgh  there  might 
ht  reasonable  ground  for  suspecting  insanity,  if  it  did  not  in  fact  exist.(t) 

With  respect  to  crimts^  the  statute  39  and  40  Oeo.  3,  c.  35,  and  subse-  irreipoiiri- 
quent  acts  enact,  that  when  upon  the  trial  of  a  person  charged  with  tnea-  biHy  Ibt 
son,  murder  or  felony,  it  shall  be  given  in  evidence  that  the  prisoner  was  cniiie»com- 
insane  at  the  time  of  the  commission  of  the  offence,  and  such  person  shall  ™'***^  ^7 
be  acquitted,  the  jury  shall  be  required  to  find  specially  whether  suchoer-  J^JSeVf 
son  was  insane  at  the  time  of  the  commission  of  such  offence,  and  to  declare  inMnitv. 


and  statutes  15  Gee.  2,  c.  30, 51  Geo.  3,  (g)  And  ^ee  ante,  345,  346.    It  will  be 

c.  57«  1  Hagg.  Cons.  R.  417.  perceived  from  the  older  reports  that  the 

(i)  Ante,  345, 346;  Sherwood  ▼.  San-  «>urts  used  rath^  tp  laugh  at  a  person 

Anoth  19  Vca.  280;  Coop.  Ch.  Ca.  108,  who  was  circumvented  than  afford  him  re- 

3.  Q  lief,  or  punish  the  party  guilty  of  the 

(0  PortmouAy. PorUmouth,  1  Htgg.  ^"^}  }>"'» '^  moral  and honouwble 

Eci.  B.  360,  where  the  marriag^  wasllt  f"J?P!«  ^  *««"  .'i:?™*"?:!'"  ^IT 

aside  in  respect  of  ftaudulentcTtrivance.  i'f^^'  ^y  P"       S"*     TJL     ^' 

although  the  bud>a»d  was  not  striptly  ,n  V^"^^  "'  ^^'^  tfl«a*n«.  of  othew.  per 

■j  ..^  "                                            '  ^  Lord  Kenyon,  m  Bex  v.  Young,  3  Term 

(rf)  See  13  Ves.  t  B.  117,  Vin.  Ab.  ^'?:^}°^  „„,^  9  n.,  tr.^  «Mr. 

tit.  citching  Bargains,  Chitty,  Eq.  Dig.  ,  «)  ^^1'  ^?%'  ^^-^ C"*- ^W, 

title  Agreement       Equity  may  relieve    **  ^T'lT    \    j  imI    k i.         a 

again.t'kc.tchingbu^m.butnotacourt  , /^l^fii^  Vk   iS^'^'nu  *•* 

ofuw,  at  least,  dirttny,  id.,  see  singular  *?»'  f^il^r?'  "f  the  Morning  Chrom. 

case  2  Lord  lllvmond  1164, 1  Lev  111  •  '^  '"^  *  •'''*'• '"  "C"*""?  meaitX  imbe- 

but  k»metimes  a  juiy.  Imless  the  dai^iage^  cility  to  the  late  King  George  the  Third, 

be  stipuUted,  will  ^Ve  only  nomii«l^.  ^-  V"*"^ mh.s  evidence  m  Bagfter  v. 

roaees.  I  Lev  111  Newton^  and  Dr.  Uwins  on  a  subsequent 

f^^                  '  trial,  swore  that  no  man  is  of  pcncctly 

^*^oo^*  S!**o^?  ^*^*  ^  ^*"^'  ^®"'  «*""^  "*'"*  *"<^»  m&teA,  that  all  man- 

Prac.  826,  827,  838.  ^^  are,  more  or  less,  insane. 

(J)    (kmond  v.  Fitzroyy  3  P.  Wms.  (»)  Andenon  ▼.  Burrowes,  4  Car.  &  P. 

^28;  milis  V.  Jemegan,  2  Atk.  251.  210,  214;  see  other  cases,  402. 


^ 
^ 
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CHAP.  IX  whether  such  person  was  acquitted  by  them  on  account  of  tuth  inaamtVt 
&JCT.  V.  .  jmd  if  they  should  so  find,  then  the  prisoner  is  to  be  kept  in  strict  custody 
M[""c  ^^^^  ^^^  majesty's  pleasure  be  known.    In  practice,  to  prevent  the  jury 

; — '-  being  embarrassed  by  any  technicalities  respecting  the  iipport  of  this  term 

insane,  the  substantial  question  presented  to  the  iury  in  this  and  all  cases, 
whether  of  alleged  idiotcy,  lunacy  or  insanity,  either  in  general  or  mono- 
mania, that  is,  delusion  confined  to  a  particular  subject,  is, "  IVh^httt  al 
the  time  the  alleged  criminal  act  was  committed,  the  prisoner  was  inaqM- 
ble  of  fudging  between  right  and  wrong,  and  did  not  then  know  he  was 
I     committing  an  offence  against  the  law  y  God  and  of  NaiureP^\k)  If  he 
t     were  so  capable,  then,  although  the  mental  delusion  might  be  connected 
"y     /     with  the  crime,  and  stimulated  him  to  commit  a  murder  in  revenge  for 
j      the  imaginary  injury,  yet  if  he  knew  he  had  no  right  so  to  revenge  him- 
/       self,  he  will  l)e  triminally  respo)[isible,(/^ 
Al  to  JIN-       ^e  have  already  alluded  to  tiie  strict  law,  that  a  person  of  competent 
ctdb.  sound  mind,  at  the  time  of  committing  suicide,  is  deemed  a  felon,  and  for- 

feits his  goods  to  the  crown,  although  formerly  it  was  supposed  that  the  very 
act  of  self-destruction  was  evidence  of  existing  madpess;(m)  and  even  the 
unsuccessful  attempt  to  commit  the  act  is  an  indictable  misdemeanor^(n] 
nor  however  unaccountable  the  act  may  be,  is  it  to  be  thence  inferred  that 
he  was  insane,(o)  though  it  is  laid  down  that  very  slight  evidence  of  de- 
ran^ment  at  the  time  will  warrant  a  jury  in  finding  that  fact^(p)  and 
juries,  commiserating  the  probable  antecedent  mental  suffeiii^  of  the 
unhappy  individual,  are,  perhaps,  too  prone  to  find  a  felo-de-se  insane,  is 
order  to  save  his  property  for  his  relatives,  even  at  the  risk  of  thereby 
probably  fixing  a  stigma  of  a  family  predisposition  to  insanity.  Another 
motive  for  inclining  to  such  a  verdict  formerly  was  that  a  felo-de-se  was 
not  allowed  Christian  burial,(;))  but  was  interred  in  a  four-road  way, 
with  a  stake  passed  through  the  body,  and  without  any  funeral  ceremony; 
but  that  relict  of  barbarism  was  repealed  by  4  Geo.  4,  c.  52,  Perhaps,  if 
juries  were  more  frequently  to  find  verdicts  subjecting  parties  to  for- 
feitures and  some  ignominy,  in  cases  where  there  is  no  pretence  for  sus- 
pecting insanity,  the  apprehension  of  such  a  result  might  tend  to  prevent 
the  frequency  of  such  acts. 

The  m-  With  regard  to  the  proof  of  evidence  of  insanity,  as  the  imputation  is 
denee  to  contrary  to  the  natural  presumption  of  adequate  intellect,  the  defect 
«^.ki;«ii     «k^.,Ki  k 4.«ui:^u^j  1 — i:„-x  -_.i  "3Qgitive  evidence,  and  notby  nier« 

id  in  practice,  proof  of  delusion  an 

.  -. ^  — „,...««  .„  .^««„^«,  «a«  ««v  general  evidence  that  the  party 

7  in8ane;(r)  and,  therefore,  although  we  have  seen  that  most  able  physio- 

(*)  Heai  V.  Offiirdf  S  Cw.  8c  P.  168$  contends  that  the  veiy  act  of  sclf-dcslmc- 

BdHnghanCB  ea$e,  Collison  on  Lunacy;  tion  should  be  considered  as  alTording 

Addenda,  630;  Lord  Farer'a  ease.  How-  evidence  of  co-exisling  insanity.    And 

ell's  State  lYials,  vol.  xix.  947,  948;  ffad'  see  some  valuable  observations  on  this 

JieUfs  ease,  id.  27;  Erskine's  Speeches,  subject  to  the  same  effect.  Cyclop.  Pnc- 

vol.  v;  Martin^ B  ease.  Annual  Reg.  vol.  Med.  tit.  Soundness  and  Unsoundnes  of 

Ixxi.  301;  and  see  sefwrate  Report  pub-  Mind,  53^  54;  and  Erskine's  Speech^} 

lished  by  Baldwin  and  Craddock,  A.  D.  vol.  v.  11:  citing  Lord  Hale,  P.  C. 
1829;  and  see  observations  iii  Dew  v.         (p)  Id.  ibid.;  1  Dow's  Pari.  Ca.  148? 

Clark,  3  Add.  93;  Hagg.  13.  but  see  id.  187;  and  Burrows  v.  Bumwsi 

</)  Bex  v.  Offord,  5  Car.  &  P.  168.  1  "*»?•  ^cc.  C.  109. 


(m)  Comb,  2,  3;  4  Bla.  Com.  189;  3    4%%%r^'^''  "  '^^  '  ''''''^* 

(q)  Ante,  345, 


Mod.  Rep.  idO;  Bak  Ab.  ikiot,  E.       '        """"(^f^^^l^d^^  „ote  (x;)  Whites.  Wil- 
(fi)  1  Dow,  Pari.  Cas.  148, 187;  Comb,    f^n,  13  Ves.  88;  Co.  Lit  246  b,  note  li  1 


2, 3;  Hawk,  P.  C.  c.  27,  s.  3.  Hale,  P.  C.  33;  1  Dow.  Pari.  Ca.  177. 

(o)  1  East,  P.  C.  389;  CoU.  on  Lunacy,        (r)  2  Atk,  340;  Wheeler  v.  Aldsr^^ 
491 ;  but  see  Shelford  on  Lunacy,  58,  who    3  Hagg.  Ecc.  Rep.  598,  599. 


OP  I'HE  BUND,  &c 


limy  8i0« 


log^ts  have  cootended  that  phrenology  and  physiocnomy  oaglit  to  lianre  coap.iz. 
weighty  jet  they  are  not  allowed  in  evidence$(«}  and  although  it  seems  to  *"''••  ^* 
be  adngiitted  that  insanity  may  unhappily  be  hereditary,  and  the  opinion  ^  *** 
that  it  is  so  is  allowed  to  be  a  decided  objection  to  matrimony,  at  least 
during  the  i^s  of  procreation,  yet  it  is  an  established  rule  ot  law  that 
proof  that  other  members  of  the  same  family  have  decidedly  been  insane 
IS  not  admissible  either  in  civil  or  criminal  cases^(^) 

As  regards  the  proof  of  individual  idiotcy  or  insanity,  when  the  mani- 
festations are  not  very  strong,  the  greatest  difficulty  frequently  arises,  not 
only  on  account  of  the  varying  degrees  between  mere  weakness  or  imbe- 
cility of  mind  (perhaps  greatly  mitigated,  regulated,  tutored  or. concealed 
by  education  or  habit,  gr  temporary  advice,)  and  the  most  outrageous 
pnrensy  intermixed  very  frequently  with  strong  powers  of  reasoning;  and 
on  account  of  the  conflicting  interests  of  witnesses,  some  anxious  to  sus- 
tain the  affirmative,  and  others  the  negative,  and  some  of  whom  may  speak 
of  acts  and  circumstances  occurring  at  different  times,  and  under  different 
circumstances.(t<)  The  circumstance  of  a  person  evincins  the  most 
harsh  conduct,  sudden  bursts  of  passion,  or  oi  display  of  unlcind  or  un- 
natural feeling  toward  a  child,  without  any  cause,  will  not  of  themselves 
establish  insanity$(2)  so  the  proof  that  a  person  had  given  way  to  the  sup- 
position that  he  nad  actually  seen  an  apparition,  we  have  seen  is  not  legal 
evidence  of  insanity,  but  only  of  weakness  or  imbecility,  perhaps,  at- 
tributable to  temporary  weakness  or  ill  health.(y)  Nor  will  proof  ot  great 
.eccentricity  establish  in8anity.(;r) 

The  proofs  of  idiotcy  and  of  insanity  must  necessarily  differ  from  each 
pther$  and  as  regards  evidence  of  insanity,  it  must  vary  in  each  case,  as 
the  manifestations  of  deviations  from  sound  intellect  are  scarcely  ever 
aimilar. 

As  to  idiotcy  or  congeni/o/ want  of  intellect,  the  defect  must  in  general 
prevent  the  idiot  from  ever  acquiring  sufficient  knowledge  to  enable  him 
in  a//  the  relations  of  life  to  judge  correctly,  although  he  may  by  habit  or 
accident  be  accurate  on  some  occasions.  And,  therefore,  the  ancient  law 
books  laid  it  down  as  a  rule,  that  if  it  were  proved  that  an  individual, 
Jiaving  lived  i^  society  and  been  offered  moderate  education,  and  having  ^ 
attained  an  age  of  fourteen,  when  persons  of  ordinary  understanding 
usually  develope  some  intelligence  upon  common  subjects,  yet  cannot 
number  twenty,  nor  tell  the  days  of  the  week,  nor  know  his  fatner  or  mo- 
ther, nor  his  own  name,  he  is  to  be  considered  an  idiot  and  incapable  of 
taking  care  of  himself  or  his  affairs.(2:}  But  those  cases  of  ffross  ignorance 
were  put  only  as  instances,  and  not  as  a  positive  rule,  for  idiot  or  not  is  a 
question  of  fact  to  be  tried  by  a  jury,  upon  full  proof  of  the  whole  scope 
of  his  intelligence,  or  by  inspection  or  interrogation.(a)  Undoubtedly  tne 
mere  proof  that  a  person  cannot  count  numbers,  does  not  demonstrate 
sterility  of  mind,  unless  it  be  also  proved  that  every  due  attempt  has  been 
made  in  yain  to  instruct  him  in  anthmetic,  &c.  But  if  such  evidence  be 
established,  then  a  fair  inference  of  idiotcy  is  afforded;  for  though  Lord 
Tenterden  objected  to  tlie  rule  as  laid  down  in  Fitz}ierbert,(o)  Lord 


(«)  Ante,  257;  and  see  Lord  Enkine's 
«peech  in  defence  of  Hadfield,  vol.  v.  27. 

(0  iPAdam  v.  Walker,  1  Dow,  P.  C. 
148,174. 

(tf)  5  Dow,  Pari.  Ca.  242;  Lowe  ▼. 
Ji^ffe,  1  Bla.  Rep.  365;  Wright  r.  Tb- 
iham,  16  June,  A.  D.  1831. 

(x)  Per  Sir  John  Nicholl,  in  Dew  v. 
Clarke  1  Add.  Rep.  284,  where  be  also 
istated  the  necessity  for  having  the  whole 


history  of  the  supposed  insane  before  the 
court. 

(y)  Ante,  331,  332. 

(z)  Dew  V.  Clark,  3  Addams,  87«  182; 
Dr.  Gooch*s  Account  of  Diseases  peculiar 
to  Women. 

(z)  Dyer,  25;  Moore,  4;  Bro.  Ab.  Idiot, 
l;Fitzg.N.B.  233,  583. 

(a)  Bac.  Ab.  tit  Idiot. 

(ft)  In  Ball  V.  Mannin,  1  Dow,  Pari.  C. 
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CHAP.  IX.  Chsneellor  Bldon  said,  **  The  want  of  power  to  comprehend  the  most 

SscT.  y.   giraple  proposition  of  figures,  or  that  two  and  two  make  four,  may  be  more 

^  ™    or  leas  eviaence  of  unsoundness  of  mind;  though  its  weight  and  character 

*--Sl,  are  to  be  estimated  with  reference  to  age^  situation  anaaU  the  other  ctr^ 

cumetancea  by  which  it  may  be  affected,  and  that  he  did  not  find  it  easy 
to  comprehend  what  some  of  his  predecessors  intended,  when  they  inti- 
mated that  the  incapacity  proved  by  the  want  of  power  to  comprehend  the 
most  simple  proposition  of  figures,  is  not  evidence  of  an  unsound  mind^c} 
It  ¥rili,  however,  be  observed,  that  Lord  Tenterden's  observations  went 
rather  to  establish  that  proof  of  the  converse,  namely,  liiat  a  person  de- 
cently educated  could  count  twenty,  and  knew  his  father  and  mother  and 
his  own  age,  and  even  more  by  the  help  of  forced  education,  was  by  no 
means  conclusive  evidence  that  the  individual  was  of  sound  mina.(J) 
Perhaps,  the  most  illastratine  modem  case  upon  this  subject  is  that  or 
Bagster  v.  Newton,  in  which  upon  a  commission  of  lunacy  a  iury  of 
twenty  jurors  out  of  twenty- two,  on  the  14th  July,  1832,  lound  Miss 
Bagster  of  '<  unsound  mind,  so  that  she  was  not  8u£Bcient  for  the  govern- 
ment of  her  freehold  or  personal  property  on  1st  November,  1850,"  al- 
though she  had  by  means  of  some,  although  a  defective  education,  at- 
tained considerable  knowledge  and  some  accomplishments;  and  the  result 
of  that  case  establishes  that  m  all  questions  of  the  nature,  aU  the  circumr 
stances  of  age,  society,  education  and  conduct  of  the  individual  are  to  be 
proved  and  taken  into  consideration  by  the  jury,  and  who,  if  they  think 
the  party  incompetent  to  manage  his  or  her  own  affiurs,  will,  as  in  that 
case,  in  general  find  the  party  to  have  been  of  unsound  mind. 

The  opinion  of  medical  witnesses,  who  have  seen  the  alleeed  lunatic,  is 
unquestionably  admissible,(e)  and  moreover,  althou^  liiey  have  not  seen 
the  lunatic,  ^ret  their  opinion,  after  hearing  all  the  evidence  whether  or  not 
a  person  having  so  acted  and  evinced  such  delusion,  ought  to  be  deemed 
a  lunatic,  it  seems,  is  admbsible;  altliough,  in  the  most  recent  case  upon 
the  point,  Mr.  Justice  Park  doubted  the  admissibiliihr,  and  allowed  the 
evidence  principally  on  the  authority  of  a  prior  Nisi  Frius  decision.(/) 

Where  a  commis^on  of  lunacy  has  once  been  found  against  a  person, 
then  the  legal  inference  will  be,  that  he  continues  incompetent,  and  the 
onus  of  proving  a  lucid  interval  is  upon  the  party  who  woirid  establish 
the  validity  of  a  particular  contract,  ¥rill,  &c.(g)  It  will  not,  however, 
be  necessary  to  prove  that  the  person  has  become  of  as  sound  intellect  as 
he  was  before  the  original  lunacy;  but  it  suffices  to  show  that  he  had  re- 
covered such  a  d^ree  of  strength  of  disposing  mind,  at  the  time  of  per- 
forming the  act,  as  ought  to  g^ve  it  effect.(A) 

Lord  Hale,  speaking  of  criminal  responsibility  for  actions  prima  fade 
criminal,  observed,  that  though  it  be  difficult  to  define  the  invisible  line 
that  divides  perfect  and  partial  insanity, yet  it  must  rest  upon  circumstances 
duly  to  be  weighed  and  considered  both  by  the  judge  and  jury,  lest,  on  the 

N.  S.  392;  and  S  Bligh's  R.  N.  S.  1,  S.  C;    C.  456 j  Beqp  ▼.  Searle,  2  Mood.  &  M.  75; 

and  Lord  Jkn^tUTs  tau,  2  Yes.  sen.  407.    and  see  the  duties  of  medical  men  as  to 

(c)  Per  Lofd  Eldon,  in  Sherwood  ▼.     evidence  in  siich  cases,  in  Dr.  ConnoUj's 


Sandirwon,  19  Yes.  286.  Inquiry  conceminjg^  the  Indications  of  In- 


For.  Med.  428,  2decL;  andDr.  Latham's  terval  or  restoration  of  sanity,  Hoby  v. 

opinion,  Minutes   of  Evidence   before  ff^^  i  Hagff.  R.  146, 153. 

PSS""**^  ?f  ??I^  °^  ^'^  ^:J^'        W  Ex  parte  Hdyland,  11  Yes.  11; 

1828,  p.  97;  Smith's  An.  Med.  Ev.  197.  5  dow.  p:  C.  236;  and  see  LopdaU  v 

(/)  iZfx  V.  Wright,  1  RuflB.  &  R.  Cr.  Creagh,  1  Btigh's  R.  N.  S.  266. 
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bne  side  there  be  a  kind  of  inhumanity  towards  thie  defects  of  human  nature,  ^^"^^-  *^ 

and  on  the  other  too  great  an  indulgence  given  to  great  crimes;  and  that 

the  best  measure  he  could  think  of  was  mis:— such  a  person  as  labour-  -^^fj,^"'^ 


Sbct.V. 


ing  under  melancholy  distempers,  hath  jet  usually  as  great  understanding 
as  ordinarily  a  chila  of  fourteen  years  hath,(t)  in  such  a  person  as  may 
be  guilty  oi  treason  or  felony.(Ar)  We  have,  however,  seen  liiat  now  the 
question  is  still  more  general,  and  is  relative,  namely,  whether  the  person 
had,  at  this  time  of  the  offence,  the  exercise  of  such  a  degree  of  intellect 
as  to  instruct  him  to  know  that  he  was  doing  an  act  that  he  oi^t  not  tar 
perform.(/) 

Perhaps  as  illustrative  of  the  powers  of  reaaofdng  and  de^es  of  in-  iBoite- 
tellect  frequently  evinced  by  insane  persons,  abd  of  the  principles  of  the  *}<>"»  "^.^ 
law  relating  to  their  incapacities  in  civil  cases,  and  their  protection  from  ^^*^  "*" 
punishment  in  criminal  cases,  we  may  now  be  allowed  to  refer  to  some  """"v  • 
arguments  and  authorities  not  strictly  legal,  but  still  of  great  weight 


lustratioiia. 

in  alT  its  branches,  aims  at  the  utmost  degree  of  precision;  but  there  are 
some  subjects,  and  the  present  is  one,  upon  whicb  it  is  extremely  difficult 
to  be  precise.  The  genirid  wnnctpU  is  clear,  but  the  application  is  most 
difficult.  It  is  argued  by  all  jurists^  and  is  established  by  the  law  of  this 
and  every  other  country,  that  it  is  the  reason  of  man  which  makes  him  ac- 
countable for  his  actions,  and  that  the  deprivation  of  reason  acquits  him 
of  crime.  This  principle  is  indisputable;  yet  so  fearfully  and  wonderfully 
are  we  made,  so  infinitely  subtle  is  the  spiritual  part  of  our  being,  so 
difficult  is  it  to  trace,  with  accuracy,  the  efifect  of  the  diseased  intellect 
upon  human  action,  that  I  may  appeal  to  all  who  hear  me,  whether  there 
are  any  causes  more  difficult,  or  which  indeed  so  often  confound  the 
learning  of  the  judges  themselves,  as  when  insanity,  or  the  effiscts  and 
consequences  of  insanity,  become  the  subjects  of  legal  consideration  and 
judgment.  I  shall  consider  insanity,  ^rs/,  as  it  annuls  a  man's  dominion 
over  property f  secondly,  as  it  dissolves  his  contracts  and  other  acts  which 
otherwise  would  be  binding;  and  thirdly,  as  it  takes  away  his  responsibility 
for  crimes.  If  I  could  draw  the  line  m  a  moment  between  these  severid 
views  of  the  subject,  I  am  sure  the  judges  will  do  me  the  justice  to  believe 
that  I  would  fairly  and  candidly  do  so;  but  great  difficulties  press  upon 
my  mind,  which  oblige  me  to  take  a  different  course*  I  agree  that  the 
law,  in  neither  civil  nor  criminal  cases,  will  measure  the  degrees  of  men's 
understandings,  and  that  a  weak  man,  however  much  below  the  ordinary 
standard  of  human  intellect,  is  not  only  responsible  for  crimes,  but  is 
bound  by  his  contracts,  and  may  exercise  dominion  over  his  property .(n) 
Sir  Joseph  Jekyll,  in  the  Duchess  qf  Cleveland's  case,  took  the  clear  le- 
gal distinction,  when  he  said, '  The  law  wiU  not  measure  the  sizes  of 
men*s  capacities,  so  as  they  be  compos  mentis.^  And  Lord  Coke,  in  speak- 
ing of  the  expression  non  compos  mentis,  says, '  Many  times,  as  here,  the 
Latin  word  expresses  the  true  sense,  and  calleth  him  not  amens,  dejnenSj 
furiosus,  lunaticuSffatuus,  stultus,  or  the  like;  for  non  compos  mentis  is 
the  most  sure  and  legal.'  He  then  says, '  Non  compos  mentis  is  of  four 
sorts,  first,  idiota,  he  who  from  his  nativity,  by  a  perpetual  infirmity,  is 

(t)  ^Q^jt,fourtetn  was  mentioned  as  the  a  jury  in  a  criminal  case,  ante, 
age  when  the  law  infers  perfect  compe-        (m)  See  Erskine's  Speeches,  vol.  v.  p. 

lence  to  judge  between  right  and  wrong.  8,  &c.;  and  Howell's  State  Tr.  vol  zxvii. 

(k)  Hale,  P.  C.  30.  1307. 

(0  See  the  question  now  presented  to        (n)  Ante,  353. 
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GHAF.  IX.  noft  etnnpoM  mentis;  secondly,  he  that  bj  nckness,  grief,  or  other  accident, 
8y»»  V'  wholly  loses  his  memory  and  understanding;  thirdly ,  a  lunaiic  that  hath 
'^  aomeiimes  fai^imderstandinff,  and  sometimes  not,  aliquando  gaudet  luei^i 

intemdlis,  and,  therefore,  he  is  called  non  compos  mentis,  so  long  as  he 
hath  not  understanding.'  But  notwithstanding  the  precision  with  which 
thi»  great  author  points  out  the  different  kinds  of  tnis  unhappy  malady, 
the  nature  of  this  work,  in  this  part  of  it,  did  not  omn  to  any  iflustration 
Irhich  it  can  now  be  useful  to  consider.  In  his  Fourth  Institute  he  is 
more  particular.  But  the  admirable  work  of  Lord  Chief  Justice  Hale,  in 
which  he  refers  to  Lord  Coke's  Pleas  of  the  Crown,  renders  all  other  au- 
&orities  unnecessary. 

'*  Lord  Hale  says, '  I'here  is  a  partial  insanity  of  mind,  and  a  total  in- 
sanity. The  former  is  either  in  respect  to  things  qtioad  hoc  vd  iUud  in- 
sontre.  Some  persons  that  have  a  competent  use  of  reason  in  respect  of 
Some  subjects,  are  yet  under  a  particular  dementia  in  respect  of  some 
particular  discourses,  subjects,  or  applications,  or  else  it  is  partial  in  re- 
spect of  degrees;  and  this  is  the  condition  of  very  many,  especially  me- 
lancholy persons,  who  for  the  most  part  discover  tneir  defect  in  excessive 
fears  and  grief,  and  yet  are  not  wnolly  destitute  of  the  use  of  reason; 
and  this  pu*tial  insanity  seems  not  to  excuse  them  in  the  committing  of 
any  offence  for  its  natter  capital;  for  doubtless  most  persons  that  are 
felons  of  themselves,  and  others,  are  under  a  degree  ot  partial  insanity 
when  they  comnut  these  offences.  It  is  very  difficult  to  define  the  invi- 
sible line  that  divides  perfect  and  partial  insanity,  but  it  must  rest  upon 
eircumstanees  duly  to  be  weighed  and  considered  both  by  judge  and  jury, 
lest  on  the  one  sioe  there  be  a  kind  of  inhumanity  towards  the  defects  of 
human  nature,  or,  on  the  other  side,  too  great  an  indulgence  given  to 
crimes.'  Nothing  can  be  more  accurately  nor  more  humanely  expressed, 
but  the  application  of  the  rule  is  often  most  difficult.  I  am  bound,  be- 
sides, to  admit,  that,  there  is  a  wide  distinction  between  civil  and  crimi- 
nal cases.  If,  in  the  former,  a  man  appears,  upon  the  evidence,  to  be 
non  compos  mentis,  the  law  avoids  his  act,  though  it  cannot  be  traced  or 
eonneetea  with  the  morbid  imagination  which  constitutes  his  disease,  and 
tohich  may  be  extremely  partial  in  its  influence  upon  conduct ;{o)  but,  to 
deliver  a  man  from  responsibility  for  crimes,  above  all  for  crimes  of  great 
atrocity  and  wickedness,  I  am  by  no  means  prepared  to  apply  this  rule, 
however  well  established,  when  property  only  is  concerned.  In  the  very 
recent  instance  of  Mr.  Greenwood ,(p)  the  rule  in  civil  cases  was  consi- 
dered to  b^  settled:  that  gentleman,  whilst  insane,  took  up  an  idea  that 
a  most  affectionate  brother  had  administered  poison  to  him.  Indeed  it 
was  the  prominent  feature  of  his  insanity.  In  a  few  months,  he  re- 
coven^d  his  senses.  He  returned  to  his  profession  as  an  advocate,  was 
fliound  and  eminent  in  his  practice,  and  in  all  respects  a  most  intelligent 
and  useful  member  of  society;  but  he  could  never  dislodge  from  his  mind 
the  morbid  delusion  which  disturbed  it,  and,  under  the  pressure,  no 
doubt,  of  that  diseased  prepossession,  he  disinherited  his  brother.  The 
cause  to  avoid  this  will  was  tried  here.  We  are  not  now  upon  the  evi- 
dence but  upon  the  principle  adopted  as  the  law.  The  noble  and  learned 
judge  who  presides  upon  this  trial,  and  who  presided  upon  that,  told  the 
lury  that  it  they  believed  Mr.  Greenwood,  when  he  made  the  Mrill,  to 
have  been  insane,  the  will  could  not  be  supported,  whether  it  had  disin- 
herited his  brother  or  not;{g)  that  the  act,  no  doubt,  strongly  confirmed 
the  existence  of  the  false  iaea,  which,  if  believed  by  the  jury  to  amount 

(o)  3ed  qtuare  this  position;  see  ante.       Shelford,  6,  43,  296{  Dew  v.  Chrk,  1 
Ip)  Ante,  350;  Greenwooffa  case,  13    Add.  274;  3  Add.  79. 
tes.  8d$  3  Bro.  C  C.  444;  3  Add.  93;        (q)  Ssdqumtt,  ante,  353,  note  (y.) 
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to  madMss^  Would  equally  have  affected  his  testament*  if  the  brother,  chap.  ix. 
instead  of  being  disinherited,  had  been  in  his  grave;  and  that,  on  the    Sect.  V. 
oth'T  hand,  if  the  unfounded  notion  did  not.  amount  to  madness,  its  in-  ^'  '^J^ 
fluence  could  not  vacate  the  dtevise.(r)     This  principle  of  law  appears  ■  '*°'  ^^ 
to  be  sound  and  reasonable,  as  it  applies  to  civil  cases,  from  the  extreme 
difficulty  of  tracing  with  preci<iiou  the  secret  motions  of  mind  aeprived 
by  disease  of  its  soundness  and  strength.(j{)     Whenever,  therefore,  a 
person  may  be  considered  twn  compos  mentis,  all  his  civil  ac(;s  are  voicf, 
whether  they  can  be  referred  or  not  to  the  morbid  impulse  of  his  malar 
dy,  or  even  though  to  all  visible  appearances  totally  separated  from  it;f/) 
but  I  agree  with  Mr.  Justice  Tracy,  that  it  is  not  every  man  of  an  iule 
frantic  appearance  and  behaviour  who  is  to  be  considered  as  a  lunatic, 
either  as  it  regards  obligations  or  crimes,  but  that  be  muU  appear  to  the 
jury  to  be  nan  compos  mentis ^  in  the  legal  acceptation  of  the  term,  and 
that  not  at  any  anterior  period',  which  can  have  no  bearing  upon  any  case 
whatsoever,  but  at  the  moment  when  the  contract  w4s  entered  into  or 
the  crime  committed.     The  attorney-general,  standing,  undoubtedly, 
upon  the  most  revered  autliorities  of  the  law,  has  laid  it  down,  that,  to 
protect  a  man  from  criminal  responsibility,  there  must  be  a  total  depri* 
vation  of  memory  and  underatandins;*     I  admit  that  this  is  the  ver^  ex* 
pression  used  both  by  Lord  Coke  and  by  Lord  Hale;  but  the  true  inter* 
pretation  of  it  deserves  the  utmost  attention  and  consideration  of  the 
court.     If  a  total  deprivation  of  memory  was  ititended  by  these  great 
lawyers  to  be  taken  in  the  literal  sense  of  the  words,  if  it  was  meant  that 
to  protect  a  man  from  punishment  he  must  be  in  such  a  state  of  pros- 
trated intellect  as  not  to  know,  his  name  nor  his  condition,  nor  his  rela- 
tion towards  otl)ers;  that,  if  a  husband,  he  should  nut  know  he  was  mar- 
ried; or,  if  a  father,  could  not  remember  that  he  had  children;  nor  know 
the  road  to  his  house,  nor  his  property  in  it;  tlien  no  such  madness  ever 
existed  in  the  world.    It  is  idiotcy  alone  which  places  a  man  in  tkcU 
helpless  condition,  where,  from  an  original  malorganization,  there  is  the 
human/ram^  alone  without  the  human  capacity,  and  which  indeed  meets 
the  very  definition  of  Lord  Hale  himself,  when  referring  to  Fitzherbert; 
he  says, '  Ideocy  or  fatuity,  a  nativitate  vd  dementia  naturalis,  ia  such  a 
one  as  desciibed  by  Fitzherbert,  who  knows  not  to  tell  twenty  shillings, 
nor  knows  his  own  age,  or  who  was  his  father.'    But,  in  all  the  cases 
which  have  filled  Westminister  Hall  with  the  most  complicated  conside- 
rations, the  lunatics  and  other  insane  persons  who  have  been  the  subjects 
of  tnem,  have  not  only  had  memory  in  my  sense  ot  the  expression,  they 
have  not  only  had  the  most  perfect  knowledge  and  recollection  of  all  the 
relations  they  stood  in  towards  others,  and  of  the  acts  and  circumstances 
of  their  lives,  but  have  in  general  been  remarkable  for  subtlety  and  acute- 
ness.    Defects  in  their  reasonings  have  seldom  been  traceable,  the  dis- 
ease consisting  in  the  delusive  sources  of  thought ^  all  their  deductions 
within  the  scope  of  the  malady  being  founded  upon  the  imfnoveable  as- 
sumption of  matters  as  realities,  either  without  any  foundation  wliatso- 
ever,  or  so  distorted  and  disfigured  by  fancy,  as  to  be  almost  nearly  the 
same  tiling  as  their  creation.     It  is  true,  indeed,  that  in  some,  perhaps  in 
many,  cases,  the  human  mind  is  stormed  in  its  citadal,and  laid  prostrate 
under  the  stroke  of  frenzy:  tliese  unhappy  suJQferers,  however,  are  not  so 
niuch  considered  by  physicians  as  maniacs^  but  to  be  in  a  state  of  deli- 
rium, as  from /ever.    There,  indeed,  all  the  ideas  are  overwhelmed,  for 
reason  is  not  merely  disturbed,  but  driven  wholly  from  her  seat.     Such 
—  ■  .  , 

(r)  N.  B.  The  jury  found  for  the  will,  (9)  And  sec  ante,  351,  note  (n.) 
hut  after  a  contrary  veiYlict  in  the  Com- 
mon Pleas,  a  compromise  took   place.  (/)  Sed  vide,  ante,  35l,  note  (n,)  35*2, 
Bnkine's  Spl^ChiiS  vol.  V.  p.  13.  note  (y.) 
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CHAP.  IX.  unhappy  patients  are  unconscious  therefore  except  at  short  intefrtaTs  eteil 
SxcT.  V.  of  external  objects,  or  at  least  are  whol  \j  incapable  of  considering  their  re- 
Or  THx  lations.  Such  persons,  and  such  persona  alone,  (except  idiots,)  are  whoOg 
MiKP,  &c.  deprived  of  their  understandings,  in  the  attorney-general's  seeming  sense 
of  that  expression .  Bu  t  these  cases  are  not  only  extremely  rare,  bat  never 
.  can  become  the  subjects  of  judicial  difficulty.  There  can  be  but  one  judg* 
ment  concerning  them.  In  other  cases,  reason  is  not  driven  from  her 
seat,  but  distraction  sits  down  upon  it  along  virith  her«  holds  her  trem- 
blins  upon  it,  and  frightens  her  from  her  propriety.  Such  patients  are 
victims  to  delusion  of  the  most  alarming  description,  which  so  overpowers 
the  faculties,  and  usiurps  so  firmly  the  place  of  realities,  as  not  to  be  dis- 
lodged and  shaken  by  the  organs  of  perception  and  sense;  in  such  cases 
the  images  frequently  vary,  but  in  the  same  subject  are  generally  of  the 
same  terrific  character.  Here,  too,  no  judicial  difficulties  can  present 
themselves,  for  who  could  balance  upon  the  judgment  to  be  pronounced 
in  cases  of  such  extreme  disease?  Another  class  branching  out  into  aU 
.  most  infinite  subdivisions,  under  which,  indeed,  the  former  and  every 
case  of  insanity  may  be  classed,  is  where  the  delusions  are  not  of  that 
frightful  character,  but  infinitely  various,  and  often  extremely  circum- 
scribed, yet  where  imagination  (within  the  bounds  of  the  malady)  still 
holds  the  most  uncontroliable  dominion  over  reality  and  fact;  and  thete 
are  the  cases  which  frequentlj/  mock  the  unsdam  of  the  wisest  injudicial 
trials,  because  such  persons  often  reason  with  a  subtlety  which  puts  in 
the  shade  the  ordinary  conceptions  of  mankind |  their  conclusions  are 
just,  and  frequently  profound;  but  the  premises  from  which  they  reason 
within  the  range  of  the  malady,  are  uniformly  false;  not  false  from  any 
defect  of  knowledge  or  judgment,  but  because  a  delusive  inuige,  the  in- 
separable companion  of  real  insanity,  is  thrust  upon  the  subjugated  un- 
derstanding, incapable  of  resistance,  because  unconscious  of  attack. 

"  ^^l^^ip^i  therefore,  where  there  is  no  frenzy  or  raving  madness,  is  the 
true  character  of  insanity;  and  where  it  cannot  be  predicated  of  a  man 
standing  for  life  or  death  for  a  crime,  he  ought  not,  m  my  opinion,  to  be 
acquitted;  and  if  courts  of  law  were  to  be  governed  by  any  other  prin- 
ciple, every  departure  from  sober  rational  conduct  would  be  an  emanci- 
pation from  criminal  justice.  I  shall  place  my  claim  to  your  verdict  upon 
no  such  dangerous  foundation.  1  must  convince  you  not  only  that  the 
unhappy  prisoner  was  a  lunatic  vrithin  my  own  definition  of  lunacy,  but 
that  the  act  in  question  was  the  immediate  unqualified  offspring  of  the 
disease.  In  civil  cases,  as  I  have  already  said,  the  law  avoids  every  act  of 
the  lunatic  during  the  period  of  the  lunacy,  although  the  delusion  majbe 
extremely  circumscribed,  although  the  mind  may  be  quite  sound  in  all 
that  is  not  within  the  shades  of  the  very  partial  eclipse,  and  although  the 
act  to  be  avoided  can  in  no  way  be  connected  with  the  influence  of  the 
insanity;(u)  but  to  deliver  a  lunatic  from  responsibility  to  criminal  jus- 
tice, above  all  in  a  case  of  such  atrocity  as  the  present,  the  relation  be- 
tween the  disease  and  the  act  should  be  apparent.  Where  the  connexion 
is  doubtful,  the  judgment  should  certainly  be  most  indulgent,  from  the 
great  difficulty  of  diving  into  the  secret  sources  of  a  disordered  mind; 
but  still  I  think  that  as  a  doctrine  of  Law,,  the  delusion  and  the  act  should 
he  connected. 

"  You  perceive,  therefore,  gentlemen,  that  the  prisoner,  in  naming  me 
for  his  counsel,  has  not  obtained  the  assistance  oif  a  person  who  is  dis- 
posed to  carry  the  doctrine  of  insanity  in  his  defence,  so  far  as  even  the 
books  would  warrant  me  in  carrying  it.  Some  of  the  cases,  that  of  Lord 
Ferrers,  for  instance,  which  I  shall  consider  hereafter,  distinguished  from 
the  present,  would  not  in  my  mind  bear  the  shadow  of  an  ai^ument  as  a 


/ 
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Oefence  tgaioBt  an  indictment  for  murder.    1  cannot  allow  the  protection  <^RAp.  ix. 
of  insanitj  to  a  man  who  only  e&hibits  violent  passiang  and  malignant  re-  S^tt.  V. 
^entments^  actinj^  opon  rea<  circumstanceB,  who  is  impelled  to  evil  from    ^  ''"J' 
no  morbid  delusions,  but  who  proceeds  upon  the  ordinary  perceptions  of — — — 2l 
the  nmuL    1  cannot  consider  such  a  man  as  falling  within  the  protection 
which  the  law  gi^'es,  and  is  bound  to  give,  to  those  whom  it  has  pleased 
Ood,  for  mysterious  causes,  to  visit  witli  this  most  afflicting  calamity. 
He  alone  can  be  so  emancipated  whose  disease  (call  it  what  jou  will) 
consists  not  merely  in  seeing  with  t^ prejudiced  eye,  or  with  odd  and  absurd 
particularities,  differing  in  many  respects  from  the  contemplations  of  sober 
sense  upon  the  actual  existence  of  things;  but  he  only  wnose  whole  rea- 
soning and  corresponding  conduct,  though  eovernefi  by  the  ordinary  dic- 
tates of  reason,  proceed  upon  something  which  has  no  foundation  or  ex- 
istence.^^ 

It  has  been  justly  observed,  that  the  principles  of  law  advanced  by 
Mr.  Erskine,  subject  to  the  doubts  suggested  in  the  notes,  on  a  solemn 
trial  at  bar,  and  acted  upon  by  the  whole  Court,  who  directed  the  ac- 
quittal of  the  prisoner,  may  be  considered  as  the  most  correct  elucidation 
of  this  interesting  branch  of  jurisprudence. 

Mr.  Erskine,  in  the  same  speech,  in  order  to  demonstrate  how  cunning 
and  acute  in  reasoning  insane  persons  frequently  are,  and  consequently 
how  difficult  it  is  sometimes  to  discover  any  symptom  of  delusion,  referred 
to  a  case  where  an  unfortunate  gentleman  hadf  indicted  his  brother  and 
the  keeper  of  a  mad-house  at  Hoxton  for  having  imprisoned  him  as  a 
Sunatic  whilst,  according  to  his  evidence,  he  was  in  his  right  senses,  and 
where  Mr.  Erskine,  in  defence  of  the  prosecution,  was  only  instructed 
generally  that  he  was  still  insane,  but  not  having  the  clew,  the  prosecutor, 
notwithstanding  a  long  and  acute  cross-examination,  completely  foiled 
Mr.  Erskine  in  every  attempt  to  expose  his  infirmity,  and  after  a  very 
long  trial  the  judge  and  jury  considered  the  prosecutor  the  victim  of  a 
most  wanton  and  barbarous  oppression;  but  fortunately,  almost  at  the 
instant  before  a  verdict  against  the  defendants.  Dr.  Sims,  who  knew  the 
-subject  of  delusion,  came  into  Court,  and  communicated  to  Mr.  Erskine 
that  the  prosecutor  believed  himself  to  be  the  Lord  and  Saviour  of  man- 
kind, at  the  very  time  he  had  been  triumphing  over  any  attempt  to  sur- 
prise him  on  the  concealment  of  his  disease;  upon  which  Mr.  Erskine, 
affecting  to  lament  the  indecency  of  his  examination,  begged  that  the 
prosecutor's  Christian  feelings  would  induce  forgiveness,  whereupon  the 
prosecutor,  with  the  utmost  gravity  and  emphasis,  in  the  face  of  the  whole 
Court,  ejaculated  **  lam  the  ChnstP^  and  so  the  cause  ended.  Another 
instance  was  stated  by  Lord  Mansfield,  of  a  Mr.  Wood  having  instituted 
a  similar  prosecution,  in  Middlesex,  against  Dr.  Monro,  and  whose  in- 
firmity could  not  be  exposed  by  the  defendant's  counsel  by  the  most 
severe  examination,  but  Dr.  Battye  having  suggested  the  question,  what 
was  become  of  the  princess  whom  he  haa  corresponded  with  in  cherry 
juice  from  a  high  tower?  the  prosecutor  exposed  his  malady  by  narrating 
how  he  carried  on  such  ideal  correspondence,  upon  which  Lord  Mansfield 
immediately  directed  an  acquittal.  But  the  prosecutor  again  indicted 
Dr.  Monro  for  the  imprisonment  in  London,  and  being  cunning  enouj^h 
to  recollect  that  he  failed  on  the  prior  occasion  by  his  having  narrated  his 
correspondence  with  the  princess,  he«  on  the  second  trial,  absolutely 
refused  any  communication  on  that  subject,  upon  which  his  evidence  at 
Westminster  was  proved  against  him  by  the  »hort-hand  writer,  and  there 
was  of  course  a  second  acquittal.(v) 

(o)  A  batTiBter  was  tuddenljr,  witliout  examine  a  lady  allegped  to  be  lunatic,  and 
instructions  upon  nny  particular  point  of  who  for  two  hours  answered  every  ques- 
mental  delusion,  retained  as  coiinsel  to    tjon  with  the  appesrsnce  of  excattj^ 
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CHAP.  IX.  In  illustration  of  Mr.  Erskine's  admMon,  that  if  malicious  miscMeP 
Sect.  V.  or  revenge,  and  not  insanity*  impel  a  man  t(»  do  an  act,  then  he  ought  to 
Of  THK  [jg^  3jjj  jg^  jn  in^^  cnminally  responsible,  because,  in  such  a  case,  the  act 
Miyp,  &c.  ,|,}g|^^  ^g  justly  ascribed  to  mali«;nant  moljfv^es,  and  not  to  the  dominion 
of  disease;  he  referred  to  Lord  Ferrers'  case,  who  was  prosecuted  for 
the  murder  of  his  steward,  Johnson,  whose  conduct  in  the  management 
of  his  property  and  controlling  his  lordship,  under  the  direction  of  cer- 
tain trustees,  ne  resented  on  actual  grounds*  and  not  under  any  illusion, 
and  who  was  instigated  to  the  crime  by  the  indulgence  of  such  revenge, 
founded  on  actual  facts,  and  not  on  any  illusion.  Mr.  Erskine  demon- 
strated, that  if  Lord  Ferrers  had  committed  the  murder  in  consequence 
of  a  complete  illusion,  he  ought  to  have  been  acquitted;  but  that  as  it 
merely  appeared  he  was  a  man  of  turbulent  passion,  and  not  disturbed 
by  Viuy  fallacious  image  of  things  without  existence,  but  actuated  by  re^ 
sentmeht,  founded  on  real  facts,  he  was  properly  condemned.  On  the 
same  distinction  also  he  admitted  that  two  persons,  of  the  name  of  Arnold 
and  Oliver,  had  respectively  been  with  propriety  convicted  of  murder; 
and  that  the  unfortunate  wOman  who  had  been  seduced  and  deserted  by 
Mr.  Errington,  whom  she  had  murdered,  might,  in  point  of  law  have 
been  correctly  convicted,  though  happily  she  was  acquitted  by  a  humane 
jury,  who  erroneously  pronounced  her  insanity  to  have  been  predominant 
over  resentment. 

D^  John-  That  ^eat  master  of  the  human  mind.  Dr.  Johnson,  in  his  Rasselasi 
aoii*8  illua-  Prince  ol  Abyssinia,  in  his  description  of  the  Philosopher  and  Astronomer ^ 
tration.  y^^^  further  illustrated  the  capacities  of  many  insane  persons  to  reason 
and  judge  well  upon  all  subjects  excepting  that  of  their  delusion.  He 
describes  the  unhappy  individual  as  of  the  greatest  mental  attainments, 
and  a  profound  philosopher,  but  who  demonstrated  his  malady  by  impart- 
ing to  Imldc  what  he  considered  a  most  momentous  secret,  "  Hear, 
Imlac!  "what  thou  wilt  not  without  difficulty  credit.  I  have  possessed 
for  five  years  the  regulation  of  weather  and  the  distribution  ot  the  sea- 
sons; the  sun  has  listened  to  my  dictates,  and  passed  from  tropic  to 
tropic  by  my  direction;  the  clouds,  at  my  call,  have  poured  their  waters, 
ana  the  Nile  has  overflowed  at  my  command;  I  have  restrained  the  rage 
of  the  dog-star,  and  mitigated  the  fevers  of  the  cMib.  The  winds  alooe, 
of  all  the  elemental  powers,  have  hitherto  refused  my  authority,  and 
multitudes  have  perisned  by  equinoctial  tempests,  which  I  have  found 
myself  unable  to  prohibit  or  restrain.  I  have  administered  this  great  of- 
fice with  exact  justice,  and  made  to  the  different  nations  of  the  earth 
an  important  dividend  of  rain  and  sunshine.  What  must  have  been  the 
misery  of  half  the  globe  if  I  had  limited  the  clouds  to  particular  regions. 
Of  confined  the  sun  to  either  side  of  the  equator. "(a?) 

sense,  high  attainments  and  accomplish-  her  to  ^nswer^  and  on  being'  assured  tlist 
ments,  and,  in  a  manner,  which  denoted  the  autlior  intended  no  offence,  she  fully 
her  to  be  perfectly  competent  to  take  the  described  the  supposed  fire  to  be  still 
best  ca1«'  of  her  property  and  herself;  burning,  and  stated,  that  if  she  put  her 
but  it  being  suggested,  on  a  slip  of  paper,  finger  towards  the  root  of  her  tongue  ihe 
that  ever  since  the  lady  had  passed  a  felt  that  it  was  scorched.     Upon  which 
house,  upwards  of  nine  years  before,  siie  tlie  jury  instantly  found  her  insane, 
constantly  insisted  that  a  piece  of  wood        {x)  Dr.  Johnson  obviously  drew  this 
liras  burning  in  her  throat,  and  had  con-  melancholy  picture  to  demonstrate  how 
suited  numerous  medical  gentlemen  how  vain  are  all  human  calculations  upon  hap- 
to  effect  a  cure,  the  author  interrogated  piness,  and  the  necessity  for  contentment 
lier  whether  she  still  experienced  that  of  mind  and  submission  to  the  will  of  Pro- 
senaation?    Upon  which  she  became  vio-  vidence.    In  Dew  v.  Clark,  3  Addams'  R. 
lently  indigfnant,  and   appealed  to  tlie  200,  the  testator,  who  was  a  ftirgeon,  wss 
JMapHDissioners for  protection,  who  advised  insane  in  insisting  that  he  could  deliver 
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A  HlgMj  mteresting  &ct  li^flken  established,  viz.  that  the  judicious  chap.  ix. 
exercise  and  cultivation  of  thXmntal  faculties  during  youth,  or  at  least  S**^*  ^* 
«f  sudi  as  are  most  obviously  developed,  will  actually  gradually  increase  ^'  ""^ 

the  dimensions  and  improve  ^e  qualities,  stren^,  and  powers  of  the ' — • 

all  the  organs  of  intellect,  in  like  manner  as  the  Jj^^^^f 


1/  and  generally  _  ^^  ^^  ^ 

muscular  powers  are,  by  their  due  exercise,  strengthened  and  improved;  tended  ^ 
and  hence  it  has  been  perhaps  justiy  insisted  that,  independently  of  the  ucation,  as 
effect  of  early  imitation  by  infants,  the  children  of  highly  educated  peo-  it  actually 
pie  are  quicker  in  their  natural  capacity  to  learn  than  the  children  of  enlarges 
the  uncultivated  clown,  and  that  hence  mental  capacity  may  become  in  ^^  ^°^'' 
a  d^ree  hereditary.    And  this  conclusion  seems  natural,  for  we  know  J^^^^^ 
that  m  one  of  the  senses,  that  of  sight,  the  focus  and  power  of  the  eye  of  the 
will  become  altered  by  habit,  and  snort-sightedness  thus  produced  also  brain  and 
may  become  hereditary .(y)    And  some  descriptions  of  insanity  are  cer-  the  intel- 
tainly  hereditary,  and  why  not  the  converse?  for  if  the  bodily  strength  lectual  fa.- 
and  powers  are  increased  by  exercise,  why  should  not  the  brain,  the  ^^^^ 
admitted  organ  of  the  mental  faculties,  also  be  strengthened  by  its  ap^r 
propriate  exercise?    It  is  therefore  contended,  that  by  extending  educa* 
tion,  not  only  the  knowledge  of  the  instructed  individuals  may  be  ex» 
tended,  but  even  the  natural  capacity  of  succeeding  generations.    But, 
on  the  other  hand,  and  especially  as  to  the  degree  or  extent  of  mental 
exercise,  there  is  another  established  fact,  viz.  that  whenever  there  is  a 
known  hereditary  disposition  towards  insanity,  the  children  of  such  pa-» 
rents  should  be  educated  accordingly,  and  at  all  events  with  such  ade-* 
quate  proportions  of  bodily  exercise  as  will  tend  to  render  the  habit 
of  body  robust,  and  harden  the  frame  against  the  ordinary  physical  causes 
of  madness,  and  particularly  to  place  such  children  under  different  ctr- 
eumstances  from  those  witn  wnich  their  parents  were  environed;  in 
short,  it  has  been  recommended  to  put  in  practice  the  aphorism  of  Hip« 
Iterates,  who  advised  to  alter  the  constitution  of  individuals,  in  order  to 
prevent  the  diseases  with  which  they  are  threatened  by  the  hereditary 
predisposition  of  their  family,  (z)  and  even  the  precise  education  has  been 
descrioed  in  preference  to  a  too  mentally  laborious  system  by  which, 
especially  witn  the  fair  sex,  it  lamentably  happens  that  the  physical  and 
moral  powers  are  in  general  sacrificed  to  mere  acquisition  oi  knowledge, 
much  of  which  is  ill-chosen  and  comparatively  valueless,  incumbering 
die  frame  with  too  much  mental  exertion,  or  a  crowd  of  ornamental  ac- 
complishments too  much  for  the  constitutional  strength  of  the  body  or 
mina  to  bear,  (a)    As  regards  the  fair  sex  in  particular,  it  will  be  found 
of  the  greatest  practical  importance  that  the  education  should  compara- 
tively be  more  rational  than  omamental.lJb) 

From  tiiese  premises  it  results,  that  as  happiness  is  increased  in  pro-  The  result, 
portion  to  the  extent  of  knowledge,  and  as  the  intellectual  faculties  may  that  due 
be  strengthened  and  extended  by  due  mental  exercise  and  attainments,  education 
not  only  in  the  individual,  but  even  hereditarily,  therefore  enlai^d  edu-  •l*®*^^  he 
cation  should  be  encouniged,  if  not  enforced,  by  legislative  enactments;  f*f!?J  *"' 
and  though  the  natural  affection  of  parents  towards  their  children  ought  '^^^^^' 
and  .might  in  general  induce  them  to  afford  adequate  instruction,  yet,  as 
there  are  lamentable  instances  to  the  contrary,  the  law  ought  to  enforce 
the  moral  obligation.    The  Court  of  Chancery  interferes  only  when  an 
infant  has  ;>r(>p€r/y,(c)  in  which  case  a  child  may  be  taken  from  tiie  cus- 
■  ■  ■  ■  ■■  —  ■   .         ■■     ■- 

pregnant  women  hy  tketridtyy  and  was  Med. 

endowed  by  a  supernatural  power.  (a)  See  Dr.  Pritchard,  Cyclop.  Piac. 

(y)  3  Host.  8r.  Med.  tit.  Insanity. 

(z)  See  the  interesting  article,  title        (6)  Fletcher's  Work,  368»  369. 
Insanity,  by  Dr.  Pritchard,  Cyclop.  Prac.        (e)  10  Ves.  57,  58,  61. 
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CHAP.  IX.  tod  J  even  of  his  father,  if  he  should  b^flforing  him  an  immoral  or  ite- 
Swn.  V.  proper  education,  and  out  of  the  fund  ii^R>urt  proper  education  will  be 
J°^™  enforcedi^)  But  in  the  present  state  of  our  law,  unless  the  infant  be  a 
v"°* — ^  ward  of  tnat  court,  there  can  be  no  interfapnce  with  the  parent's  autho- 
rity, and  neither  ^e  common  nor  the  soEtute  law  enforces  more  than 
food  and  maintenance,  and  it  does  not  interfere  with  mental  improve- 
ment(e)  Sir  William  Blackstone  observed,  that  the  municipal  laws  of 
most  countries  seem  to  be  drfectivt  in  this  fjmni,  by  not  eanstraimn^  the 
parent  to  bestow  a  proper  education  upon  his  children,  perhaps  consider- 
ing that  the  almost  necessary  consequence  of  defects  in  his  child  would 
be  so  powerful  a  punishment  upon  the  parent  as  of  itself  to  deter  him 
from  the  moral  delinquency  of  omitting  proper  education.(y)  The 
Lord  Chancellor  Brougham  in  an  able  speech  in  the  House  of  Lords, 
condemned  in  strong  and  decided  lan^age  all  general  plans  of  public 
education  which  would  render  it  cotnpidsory  on  parents  to  resort  to  it  on 
behalf  of  their  children,  and  asserted  his  belief  that  such  a  principle 
would  be  odious  to  the  poor,  and  indispose  the  rich  to  the  continuance  of 
their  voluntary  contributions,  by  which  so  large  and  increasing  a  number 
of  schools  are  maintained  throughout  the  realm;  and  the  difference  in 
religious  tenets  and  prejudices  constitutes  another  difficulty  in  framing 
any  imperative  general  rules  for  enforcing  education,  at  least  upon  the 
most  important  subjects  connected  with  religion,  which  ought  to  torm  so 
considerable  a  part  in  all  systems  of  education.(fir)  But,  at  least,  the 
law  ought,  as  it  does  in  France,  to  interfere  and  punish  patents  and 
others  when  absolutely  guilty  of  inculcating  demoralizing  or  atheistical 
education  and  principles  in  uieir  children.(A) 

In  any  interference,  however,  with  education,  it  must  be  kept  in  view 
that  excessive  mental  exercise  may  become  most  banefully  prejudicial, 
and  either  occasion  a  thickening  of  the  bones  of  the  skull,  and  injurious 
pressure  on  the  brain  itself,  and  insanity  or  other  mental  malady, (»)  or 
such  excessive  mental  application  witliout  a  due  admixture  of  healthy 
exercise,  especially  if  accompanied  with  free  living,  will  render  the 
brain  incapable  of  bearing  that  stimulus  which  otherwise  might  have 
been  sustained  with  impunity.fA;)  This  established  truth,  in  its  applica- 
tion to  children  and  youth  ana  their  education,  should  be  anxiously  at* 
tended  to,  lest  in  attempting  to  increase  the  mental  attainments  the 
bodily  structure  should  become  enfeebled;  and,  unquestionably,  the 

(d)  Id.;  and  per  Lord  Chancellor,  in  attent6  aux  moeurs  en  excitant,  favorisant 

Wttkaky  y.  Duke  of  Beaufort j  2  Russ.  ou  facilitant  habituellement  la  d^bauche 

Rep.  21;  1  Dow's  Rep.  N.  S.  IH;  2  ou  la  corruption  de  la  jeuneflse  de  Tun  ou 

Bligh's  Rep.  N.  S.  124,  where  see  the  ex-  de  I'autre  sexe  au-dessous  de  l'4ge  de 

traordinary  demoralizing  letters  written  by  vingt-un  an^  sera  puni  d*un  emprisonne- 

the  father  to  his  son;  and  see  Lyont  v.  ment  de  six  mois  h  deux  ana  et  d'une 

Blenkin^  1  Jacob's  Rep.  245,  254,  264,  amende  de  cinquante  francs  ^  cinq  cents 

n.  (6;)  and  other  cases,  1  Chitty's  Gen.  francs: 
Prac.  64,  65.  **  Si  la  prostitution  ou  la  corruption  a  €\k 

{e\  1  Bla.  Com.  450,  451.  excitee,  favoris§e  ou  facilit^e  par  leurs 

if)  1  Bla.  Com.  450.  Upon  this  in-  peres,  m^res,  tuteura  ou  autres  personnes 
teresting  subject,  see  Mrs.  Austin's  trans-  charg6es  de  leur  surveillance,  la  peine 
lation  of  M.  Victor  Cousins'  Report  on  sera  de  deux  ans  a  cinq  ans  d'empri- 
State  of  Public  Instruction  in  Prussia,  and  sonnement  et  de  trois  cents  francs  k  mille 
which  is  entitled  to  general  and  serious  francs  d'amende.  Les  sept  Codes  Fran- 
consideration  with  regard  to  education  in  gais,  ed.  1834,  par  Rondonneau — Code 
our  own  country.  Penal,  Liv.  III.  s.  334. 

{g)  See  Lord  Brougham's  Speech  on        (i)  Copl.  Diet  tit.  Cranium;  Park's  In- 

Progress  of  Education,  in  House  of  Lords,  quinr,  tit  Attention. 
Wednesday,  April  16,  1834.  (k)  Cyclop.  Prac.  Med.  tit.  Diseases  of 

(Jk)  See  Code  Penal,  Pailliet  Manuel  de  Artists^and  Literary  Men,  where  instances 

Droit  Fran^ais,  1120.     "Quiconque  aura  are  stated;  Madden,  Infinnities  of  Genius. 


OF  THK  MIND,  8ic 

iNmrsof  eterctse  and  recreation  usually  allowed  at  schools,  are  inade-  ^*"A'*  ^* 
qoate  to  healthy  growth  of  body  and  mind.  8«ct.  V. 

There  is  one  instance  in  which  the  law  will  directly  interfere  as  re-  ^'  ^ 

gards  the  improvement  of  the  mental  faculties,  and  recognises  a  certain  .  '*°' ^ 

principle,  namely,  that  although  the  mind  of  a  witness  may  be  so  iroper'  Poatponc- 
fect  at  the  time  a  crime  has  been  committed,  an4  the  infant  witnessing  ^5"^  of  a 
it  was  so  young  or  uncultivated,  and  unimpressed  with  a  sense  of  moral  ^^'  ^^ 
and  religious  duties^  as  for  a  time  to  be  incompetent  to  prove  the  offence,  ^fawitneM 
yet  the  trial  of  the  culprit  may  be  postponed  until  adequate  instruction  ;„  mean 
has  been  given;  after  which  it  is  supposed  that  his  natural  memory  will  time,  to 
enable  the  infant,  who  has  at  length  become  instructed  in  the  moral  and  render  him 
religious  obligation,  to  state  the  truth  respectively,  and  with  propriety  competent 
to  swear"to  the  offence^/)  ?  8^^*  *^" 

The  parental  and  medical  care  of  persons  having  the  least  tendency  to  The  utility 
u^eakneas  or  aberration  of  mind  is,  perhaps,  the  most  interesting  and  im-  ^|[P*'^^ 
portant.    Many  are  the  instances  where  error  or  harshness  in  treatment  ^^^U^^f 
has  prevented  adequate  development  of  mental  faculties,  attainments  in  persons  of 
«ome  departments  of  science,  or  the  recovery  from  a  degree  of  insanity,  {m)  weak  or 
So,  indiscreet  and  misapplied  study  of  religion  has  increased  depressing  impaired 
passions,  and  occasioned  melancholy  madness,  (n)     On  the  other  hand,  mental  fk- 
the  undue  encouragement  of  early  precocity  of  talent,  by  absurdly  cultiet. 
causing  children  to  endure  too  much  study  and  confinement,  when  the 
growing  body  should  acquire  strength  by  diue  recreation  and  exercise,  is 
banefufly  influential  .(o) 

The  defects  and  diseases  of  idiotcy  and  insanity,  and  all  their  varia-  The  reme- 
tions,  will  be  more  properly  considered  in  subsequent  pages,  and  it  must  dies  for  djs- 
suffice  here  to  observe,  that  as  aliment  nourishes  the  body,  and  medicine  e>^sordia 
is  the  remedy  for  its  ailments,  so  literature  is  the  food  of  the  vnind^  that  ^^^y!^^^^ 
may  be  taken  in  excess,  and  requires  moderation,  and  there  are  appropri-  ^^  jnteUec- 
ate  remedies  for  mental  disorders,  whether  arising  from  the  passions  or  tual  facul- 
from  diseased  brain,  or  pressure  of  the  cranium,  or  from  excessive  mental  ties. 
labour.(p)    It  would  be  beyond  our  limits  to  attempt  in  this  place  to  de- 
tail all  those  remedies,  but  I  most  refer  to  one  powerful  instance  of  a 
comparatively  idle  man,  after  severe  affliction,  having  been  saved  from  a 
mad-house  and  restored  to  happiness  by  the  recommendation  of  prac- 
tising composition ;(o^  and  in  a  recent  case,  a  gentleman,  who  in  the 
middle  part  of  his  life  had  become  a  hypochondnac,  declared  at  the  age 
of  seventy  that  he  had  enioyed  the  last  twenty  years  of  his  life  more 
than  all  the  prior,  by  regularly  revising  and  enlarging  upon  his  classical 
attainments  which  he  had  acquired  between  the  age  of  fifteen  and  twen- 
ty-eight. 

The  moral  treatment  of  all  persons  afflicted  with  mental  weakness  or  The  moral 
aberration  will  be  more  properly  considered  in  the  next  part,  but  as  we  treatment^ 
are  here  taking  a  general  view  of  the  subject,  we  may  advert  to  the  ®f  «»ch  idi- 
melancholy  absence  of  due  feeling,  affection  and  attention  on  the  part  of  ®^^  '^^ 

^  ^^F  9  Am  v^^k  v%^h^a 

friends,  and  still  more  of  relatives,  in  very  many  of  these  numerous  cases,  ^^^^ 
where  (in  lieu  of  a  cure  that  might  by  their  ;>er«07)a/  presence,  kindness, 
and  society,  be  frequently  effected,)  either  an  increase  of  the  disease,  or. 


(/)  1  Leach,  Cr.  Cas.  430,  n.;  2  Bac.  Q?)  Cyclop.  Prac.  Med.  tit.  Antiphio* 

Ah.  577;  1  Stark.  Evid.  93,  94.  gistic   Regimen,  and  title    Insanity  and 

^  (m)  See  Cyclop.  Pnc.  Med.  tit.  Insa-  Soundness  of  Mind.    In  lunacy  or  insani- 

nity.  ty  medidng  is  found  to  have  but  feeble 

(n)  Id.  850;  1  Par.  &  Fonb.  314yn.(ii,)  effect,  3  Greg.  Econ.  Nat.  441. 

363.  (q)  Fletcher  on  the  Influence  of  the 

(o)  1  Par,  &  Fonb.  184.  Troubled  Mind  on  Health,.  150  to  16S. 


NfiRVOUS  FUlfCTKIM,  he 

CHAP.  IX  at  letatitB  eohUnuanee  is  occasioned  bj  their  cruel  neg^t  and  apathy.(f} 
8«ci.  V.  The  husband,  the  wife,  the  parent,  the  child,  the  friend,  who  were  proud 
ifa^'  -*&c  ^^^^^^  society  of  the  man  of  talent,  whilst  sane,  because  it  flattered  their 
— — — 1  selfish  vanity  to  be  in  association  with  such  a  man,  the  instant  he  be- 
comes deranged  speak  of  and  act  towards  him  as  if  be  would  contaminate 
or  tarnish  their  own  character;  and  instead  of  softening  his  affliction,  first 
desert  and  then  neglect,  and  at  most  hand  their  relative  over  to  the  mer- 
cenary care  of  others,  who  can  never  be  influenced  in  their  attentions  by 
the  endearin^i;  solicitude  which  should  be  evinced  by  the  relative  or  friend. 
Nay,  even  too  frequently,  they  think  the  least  purchasable  comfort  a 
wasteful  expenditure,  and  seek,  by  the  most  parsimonious  bargain,  to  ac- 
cumulate savings  for  the  advantage  of  those  who  never  felt  for,  and, 
consequently,  never  deserved  the  property  of,  their  distressed  relative. 
This  is  a  melancholy  and  degrading,  but  correct  view  of  the  selfishness 
«f  human  nature,  even  amongst  the  most  cultivated  classes  of  society. 
If  the  unhappy  individual  had  always  been  an  idiot,  or  a  raving  maniac, 
then,  as  no  friendship  might  ever  have  been  excited  for  the  former,  and, 
personal  danger  might  attend  the  constant  society  of  the  latter,  or  the 
excitement  might  increase  the  disorder,  then,  perhaps,  absence,  when  re- 
commended medically  as  essential,  might  be  excused;  but  those  in- 
stances are  comparatively  few,  and,  therefore,  the  moral  delinquency  of 
too  many  members  of  society  is  lamentably  apparent.  An  instance  was 
established  by  a  witness  of  undoubted  veracity  before  a  committee  of  the 
House  of  Commons,  in  1815,  of  a  lady  who  became  insane  soon  after 
giving  birth  to  a  son,  and  who  might  very  soon  have  been  recovered,  but 
she  was  confined  by  her  husband  in  a  back  garret,  and  there  coarsely  fed 
and  barely  clothed,  while  her  husband  enjoyed  every  luxury,  till  the  me- 
lancholy lapse  of  twenty-one  years,  when  the  same  son  came  of  age,  and 
had  her  released.  And  in  another  case,  a  brother  kept  his  own  brother 
confined  for  seven  years,  without  adopting  any  means  of  recovery,  and 
for  the  sake  of  his  property,  though  they  were  all  in  opulent  circum- 
stances; and  the  same  witness  stated  another  instance,-  of  a  son  very  evi- 
dently taking  measures  to  prevent  the  recovery  of  his  own  father;  and 
several  instances  of  people  of  opulence  taking  measures  to  prevent  the 
recovery  of  their  own  brothers.  He  had  seen  evident  proofs  of  vexation 
and  disappointment  in  a  wife  on  the  unexpected  recovery  of  her  husband; 
the  same  m  a  husband  on  the  recovery  of  his  wife,  and  in  a  mother  on  the 
unexpected  recovery  of  her  own  son.  {s)  Some  instances  have  also  oc- 
curred in  my  own  experience  of  inferior  medical  practitioners  combining 
with  the  relatives  of  a  person  for  the  very  purpose  of  certifying,  so  as  to 
eonfine  their  relatives  without  any  probable  cause;  and  a  recent  instance 
occurred  of  a  careless  and  false  certificate  occasioning  confinement  even 
by  a  medical  practitioner  in  other  respects  of  unimpeachable  character.(l) 
But  these  are  crimes  and  offences  punishable  by  law;  and  we  would  ani- 
madvert more  particularly  upon  those  violations  of  moral  duties  which 
are  not  punishable  by  law,  and  consist  merely  of  neglect  and  apathy,  and 
of  which  we  fear  too  many  members  of  society  are  unquestionably  guilty, 
and  whom  it  would  be  well  publicly  to  degrade,  as  by  the  Roman  law. 

Punish-  As  regards  the  administration  of  justice,  all  subjects  connected  with 

meats  for    the  mind  are  most  interesting,  and  if  they  had  been  duly  considered  by 

■  '  -  -  -  ■    ■  -  -      -  — ■■_____  -  -  — 

(r)  Br.  Latham's  First  Report  on  Mad-  Reid  on  Hypochondriasis,  303, 305;  Male^s 

houses,  25th  May,  1815,  p.  124, 128, 129;  For.  Med.  (Cooper's  Tmcts,^  261,  262. 
Dr.  Uaslam  on  Moral  Management  of  In-        (t)  First  Report  on  State  of  Mad-houses^ 

sane  Persons,  A.  D.  1817,  p.  11,  15, 16;  House  of  Commons^  25th  May,  1815,  p. 

Dr.  Burrows'  Ck)mmentaries  on  Insanity,  124. 
507;  Dr.  Battle  on  Madness,  93,  94;  Dr.        (/)  Bex  v.  J(mes,  2  B.  &  AdoL  611. 


CONSCIENCE  AND  THE  SOUL.  MT 

"fnxr  legislators  and  lawyers,  we  should  not,  perhaps,  have  had  it  laid  down  chap.  ix. 
bj  high  legal  authorities  that  the  deliberately  and  maliciously  acting  U])on   S*<^t.  V. 
the  mtnrf,  by  occasioning  terror,  continual  ^efs,  or  vexations,  with  in-  ^  ™ 
tent  to  kill,  and  thereby  succeeding  in  occasioning  death,  is  not  murder y     '^"''    ^* 
unless  there  be  some  personal  violence  or  bodily  pot$on;{x)  nor  should  we  injuries  to 
in  still  more  modeni  times  have  had  it  decided  that  the  terrifying  a  per-  <be  intel- 
8on  to  death,  by  assuming  the  •semblance  of  a  ghost,  is  merely  a  misde-  ^^^^f^\ 
meanoriy)    It  legislators  'had  sufficiently  considered  the  connexion  of  ^*""*** W 
the  niina  with  external  objects,  and  that  the  miseries  and  sufferings  of  the 
mind  may  be  infimtely  greater  than  those  of  the  body,  adequate  punish- 
ments would  have  been  provided  for  nutny  mental  injuries  which  at  pre- 
sent can  only  be  visited  by  the  censure  oi  mankind,  or  at  most  by  inade- 
quate  discretionary  punishment,  limited  to  fine  and  imprisonment :(z)  but 
when  considering  the  passions  and  emotions,  we  have  already  shown  the 
defects  of  the  law  in  this  respect(a)  In  one  class  of  cases,  however,  those 
of  malicious  injuries  and  criminal  conversation,  and  debauching  a  daugh- 
ter or  servant,  the  law  thus  far  punishes  the  offender,  that  if  he  be  in  exe- 
cution upon  a  judgment  in  a  civil  action  for  either  of  those  injuries,  he  is 
not  absolutely  entitled  to  his  dischai^e  under  the  insolvent  act  until  h^ 
/has  suflTered  imprisonment  for  two  years.(6) 


Sect.  YI^—Of  Conscisnox  akd  the  Soul,  Moraxity  and  Religion.  Sbct.  Ti. 

Ov  Cov^ 

It  has  been  well  observed,  that  the  physician  who  has  not  studied  the    tcnscB 
influence  of  conscience  and  religion  upon  the  human  frame,  with  the  ap-   ^"^  ™> 
propriate  remedies,  physical  and  moral,  for  any  ii\jurious  result,  is  not     ^^'^^ 
master  of  his  profession,  and  that  legislators  ancl  lawyers  who  do  not  un« 
derstand  their  influence,  must  also  continue  inefficient  in  their  respective 
departments.    Some  have  objected,  that  the  examination  .of  these  sub- 
jects is  objectionable,  as  an  improper  inquiry  into  the  works  of  the  Al- 
mighty, intended  to  be  withheld  from  our  knowledge;  but  the  wisest  and 
best  divines  and  philosophers  consider  that  the  inquiry  into  the  attributes 
and  immortality  of  the  soul  are  not  onljr  not  prohibited  by  the  Almighty, 
but  even  that  it  may  be  acceptable  to  him  to  exercise  to  the  utmost  the 
mental  faculties  with  which  he  has  endowed  us  in  search  and  explanation 
of  alt  his  work8.(c) 

Conscience,  as  distinguished  from  religion  and  its  precepts,  is  that  in- 
nate mental  sensation  which  powepfullv  affects  the  mina,  and  through 
its  influence,  the  body,  in  a  degree,  in  all  persons,  whether  uneducated, 
well-educated,  iU-/ecracated,  or  profligately  educated,  so  that  even  tiie 
savage,  who  never  heard  of  6od«  and  worships  the  sun  only  because  his 
few  limited  perceptions  inform  him  that  that  orb  is  the  probable  cause  of 
most  of  his  enjoyments,  feels  its  influence.  It  is  that  monitor  inseparable 
from  our  natures,  with  which  the  Almighty  has  endowed  us,  informing 
the  cultivated  as  well  as  the  ignorant  mind,  the  difference  between  natu- 

(u)  As  to  injuries  to  the  tpasrions  and  provisions  in  the  IVench  Code  in  this  rt^ 

emotions,  ante,  3 1 1  to  303;  and  see  sere-  spect  might  with  fgettX  advantage  to  sod^ 

lal  instances  in  Park's  Inquiry,  216  to  255.  ty  be  introduced  into  ours.  See  reguktSoMb 

(x)  1  East's  P.  C.  225;  4  Bla.  Com.  PaiHietBfaniieldeDroitFlmnfus,ed.A.D. 

197,  n.  17;  201,  u.  25;  1  Hale's  P.  C.  429.  1818,  p.  U15  to  1149;  ante,  364,  n.(&.) 
2  Par.  &  Fonh.  UO;  ante,  321.  (6)  7  Geo.  4,  c.  57,  s.  49. 

(y)  Rex  y.  SnUih,  4  Bla.  Com.  201,        (e)  Ante,  18;  £1.  Blum.  40  to  50, 66» 

note  25;  and  321.  74  to  81,  561;  Descartes'  Dissertatioi^ 

(z)  3  Inst  48;  Post.  48;  4  Bla.  Com.  Moral  and  Critical,  4to.  p.  242;  and  Sip 

496,  197.  C.  Bell's  Essays  on  Anatomy  and  Philoso^ 

(0)  Ante,  311  to  323.    Many  of  the  pbv  of  Expressions,  Preface,  2d  ed.  xu. 
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9^  NfiBVOUS  FUNCTION,  to 

GUAPf  IX.   ml  gpod  and  evU»  and  to  avmd  the  latter  from  the  dread  of  Bome  per- 

Sicx,  VL  haps  unknown  consequence,  and  sometimes  to  arrest,  and  eyen  fapljie 

Or  Con-   i^j^y  sinful  attempt,  even  at  the  instant  before  completion.    It  is  that 

i^B^Tu  -  s<^^^<^  ^  incident  to  our  natures,  that  man  cannot  err  without  a  sense 

gou^      of  shame  and  consciousness  of  guilt,  and  which  of  itself,  even  without  the 

' — aid  of  education  or  religion,  tends  to  diminish  the  propensity  to  crime* 

unless  perhaps  in  one  singular  exception,  u  e.  where  it  is  counteracted 
by  a  propensity  to  religious  peraeattion,  which  sometimes  so  blinds  the 
mind  as  to  induce  the  supposition  that  even  criminal  persecution  of  an 
individual  of  another  faitn  or  sect  will  actually  be  acceptable  to  God.  It 
is  that  sensation  which,  in  the  language  of  the  law  teacnes  all  men  what 
are  mala  in  ae,  as  contrary  to  what  are  merely  declared  by  human  law, 
and  termed  mala  prohibita.  It  has  been  defined  to  be  that  knowledge 
which  a  man  hath  of  his  own  thoughts  and  actions.  It  is  that  innate 
feeling  which  has  been  seen  to  stop  the  purpose  of  an  enraged  savaee  in 
the  act  of  hurling  an  infant  from  a  precipice,  and  caused  the  tears  of  ad- 
monished nature  instantly  to  flow.  We  learn  that  when  Paul  reasoned 
before  Felix  of  righteousness,  temperance,  and  jud^nent  to  come,  con* 
science  caused  Fdix  to  tremble*{d)  It  is  the  certain  knowledge  of  the 
adequacy  of  this  monitor  to  deter  all  persons  of  sound  mind,  and  under 
ordinary  circumstances,  from  the  commission  of  murder  and  other  crimes 
against  the  order  of  nature,  that  has  induced  all  civilized  states,  without 
exception,  to  concur  in  not  admitting  the  most  positive  proof  of  the  de- 
fect, or  even  total  absence  of  education,  either  moral,  religious,  or  intel- 
lectual, as  any  defence  or  excuse  for  the  commission  of  such  crimes,  al- 
though juries  may  commiserate  and  judges  incline  to  mitigate  the  pu- 
nishment, on  account  of  the  baneful  influence  of  early  associations  and 
example.  It  will  be  remembered,  that  in  favour  of  learning,  very  singu- 
larly ny  our  ancient  law,  during  a  part  of  our  history,  all  persons  who 
could  read,  were  entitled  to  a  degree  of  exemption  from  or  mitigation  of 
Benefit  of  punishment,  called  benefit  of  clergy,  the  same  as  had  originally  been  al- 
clergy.  Lowed  only  to  actual  clergymen j  although  it  would  seem,  on  principle, 
that  the  better  informed  an  individual  who  has  committed  a  crime  tnen 
was,  the  greater  ought  to  be  the  punishment,  since  he  had  not  the  excuse 
of  ignorance  between  right  and  wrong.(e) 

In  a  medical  view,  not  only  an  innumerable  tndn  of  corporeal  mala- 
dies are  the  consecjuences  of  a  troubled  conscience,(/)  but  the  most 
melancholy  descriptions  of  insanity  are  not  unfrequently  the  direct  re- 
sult(^) 

The  remedies  or  alleviations  of  the  dreadful  consequence  of  a  mind 
affected  with  a  troubled  conscience,  are  principally  the  mild,  consoling, 
and  cheering  influence  of  true  religion;  but  even  this  blessed  resource 

(d)  The  Acts,  chap.  xxv.  tlve  and  distinct  manner,  in  &vour  of  the 

(e)  4  Bla.  Con.  366, 367.  plaintifTs  claim.     The  counsel  for  the 
(/)  See  Fletcher  on  Influence  of  the    defendant  cross-examined  her  in  a  solemn 

troubled  Mind  on  Health,  233,  &c.  and  impresnye  manner,  and  implofed  her, 

(g)  See  numerous  instances,  Cyclop,  by  her  hopes  of  future  happiness,  to  atone 

Pnic.  Med.  tit  Insanity.    An  awful  in-  for  her  previous  misstatement  by  an  ad- 

stanoe  of  t&eeffect  of  conscience  occurred  misaion  of  its  falsehood,  before  she  sealed 

in  a  feoent  caae  of  Alexander,  a  printer  of  her  iate  by  wilfully  persisting^,  and  dosed 

Hebrew,  against,  one  of  the  insurance  his  question  by  invoking^  her  to  declaie 

oampanies  for  an  alleged  damage  by  fire  its  fidaehood.    The  witness,  conscience 

to  a  literary  work,  under  very  suspicious  stricken,  exclaimed — *<By  heavens,  it  b 

circumstances,  tried  at  Guildhall,  London,  false !  *'  and  immediately  sunk  as  if  strick- 

hefore  lx>rd  Tenterden  (being  a  third  en  to  the  ground  by  ti^tning,  and  she 

action  for  similar  pretended  loss, )  a  young  became  and  continued  insane  for  sevenl 

woman,  apparenUy  respectable,  well<du-  months,  and  until  by  proper  moral  and  re- 

oated,  and  sensible,  swore  to  the  circum-  ligious  persuasion  that  her  sin  might  be 

stances  of  the  alleged  loss,  in  a  very  posi-  forgiven,  she  recovered. 
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requires  very  careful  and  judicious  application,  for  otherwise  the  worst  chap,  ix 
description  of  melancholic  insanity  may  en8ue.(A)    It  has  been  observed,  8ict.  vr. 
that  medicinal  remedies  have  but  little  eflScacy  when  the  body  has  be-    0'  Cow- 
come  disordered  through  mental  suflfering.(f)    It  may,  however,  be  use-    ^^*"^" 
ful,  by  allaying  irritation,  or  supporting  an  enfeebled  frame.    Judicious    *g^„™* 

moral  treatment,  however,  will  exercise  the  more  powerful  influence. 

The  benevolent  Dr.  Letsom,  and  many  others,  have  established  that  if 
a  guilty  individual  can  be  persuaded  that  he  has  gained  the  cotifidence 
or  favourable  opinion,  or  even  friendly  feeling,  of  one  worthy  member  of 
society,  he  may  be  really  restored  to  his  own  moral  rectitude,  and  to  men- 
tal happiness;  a  truth  obviously  to  be  kept  in  view,  in  medical  jurispru^ 
dence,  and  all  re8;ulations  respecting  it. 

Many  well  au^enticated  instances  are  on  medical  record  of  the  bene- 
ficial effects  of  judicious  regimen,  physical  as  well  as  mental,  having 
been  so  efficacious  as  to  prevent  complete  insanity  and  suicide,  which 
would  otherwise  have  reuslted  from  the  perturbations  of  conscience. 
The  prescription  in  one  case  was  simple  diet,  a  very  vigorous  unreroit- 
tins  employment  of  the  mind,  so  as  to  suspend  the  operation  of  memor^ 
or  ima^nation;  accompanied  with  the  daily  consolation  of  milder  reli- 
gious views,  infused  by  a  judicious  friend,  and  which  removed  all  th^ 
symptoms  of  approaching  insanity  in  about  three  years;  and  where  the 
subject  can  be  persuaded  to  attempt  any  literary  composition,  that  mode 
of  mental  employment  has  been  found  the  best;(^)  perhaps  midit  be 
added  the  encouragement  of  every  attempt  to  acquire  a  knowledge  of 
some  of  the  lighter  accomplishments  and  the  fine  arts,  which,  in  their 
earliest  stages  of  study,  under  a  judicious  instructer,  very  soon  afford  a. 
d^^  of  mental  enjoyment;  several  instances  have  occurred,  even  late 
in  life,  of  most  beneficial  results  from  a  quick  succession  of  instructions 
in  sketching  portraits  and  landscapes. 

The  English  law  relative  to  conscience  and  morals  is  very  imperffect,  liow  fiur 
indeed  more  so  than  in  France  and  other  European  states.     Its  defects  our  law  pu- 
have  been  alluded  to  by  Sir  William  Blackstone,  although  he  in  general  j^**  ^?" 
advocates  the  comparative  perfection  of  our  municipal  law8.(/)    It  seems  J^J^^^ 
to  have  been  a  general  principle,  that  it  is  better  to  leave  morality  and  andmoraU- 
conscience  to  its  own  force,  and  not  to  legislate  or  compel  what  it  was  ty,  but  is 
hoped  would  spontaneously  be  performed,  lest  the  performance  should  defective, 
lose  its  virtue  and  Ingher  influence,  by  the  very  circumstance  of  its 
being  legally  compulsive*    Hence  so  many  moral  duties  remain,  as  it  is 
termed,  of  imperfect  obligation,  and  many  violations  of  manifest  duties 
are  not  punishabte.  However,  to  a  limited  extent,  the  law  does  interfere. 

The  law  applicable  to  this  branch  of  injury  may  be  considered,  firsi, 
as  re^rds  a  party  committing  an  act  which  he  is  supposed  to  have  known 
was  immoral;  and  secondly ,  as  regards  a  person  attempting  to  persuade 
another  to  commit  such  an  act  As  regards  the  former,  all  persons  above 
the  age  of  fourteen  are  supposed,  whether  educated  or  not,  to  have  been 
sufficiently  informed  by  eonscience  that  they  ou?ht  not  to  have  committed 
an  immoral  acty  and  tiiis  presumption  is  sa  violent,  that  the  law  will  not 
in  general  admit  of  express  proof  to  the  contrary,  as  constituting  any  de- 
fence or  excuse.    Inoeed,  the  maxim  Ignorantia  juris  qtwdquisque  ie- 

(A)  See  lUuatTfttioD,  Cyclop.  Pnc.  Med.  should  have  been  applications  near  the 

tit.  Insanity.  brain.  See  Fletcher,  Influence  of  troubled 

(t)  3  Greg.  Econ.  Nat.  441 ;  great  difii'  Mind, 
culties  arise  in  the  medical  treatment  of        (k)  Fletcher,  on  Influence  of  Mind  on 

this  description  of  insanity;  sometimes  er-  the  Body,  Sec  234^  235, 302,  StL,  .119  to 

roneously,  to  prevent  suicide,  the  paUia*  321. 
tivcs  hflive  been  purgatives  when  they        (I)  I  Bb.  Com.  450. 
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CBAp.  iz.  nelur  scire  neminem  exeuMot^  at  least  as  r^^ards  acts  and  omisaons  nmlm 
8bct.  VI.  jn  se,  is  as  well  the  maxim  of  our  law  as  it  was  of  the  Roman  ;(m)  and 
Op  Coh-   ^[g  j^\q  \g  ^Q  general  strictlj  observed  in  all  cases  where  the  act  done  i» 
▲HD  ns   ''^^'^^'^  ^^  '^9  ^^^  therefore  contrary  to  conscience;  the  only  modem  ex* 
Soul,      ception  was  in  a  case  where  a  prisoner  was  indicted  for  maliciously  shoot- 
— ~— *—  ing  at  a  person  within  a  few  weeks  after  the  passing  of  the  39  Greo.  S»  c. 
57,  (whicli  for  the  first  time  made  that  offence  a  capital  felony,)  and  be- 
fore ne  could  have  had  notice  of  the  enactment;  and  the  judges  thought 
that  as  the  prisoner  could  not  have  known  of  that  act,  he  ought  to  be 
pardoned  f  but  then  it  will  be  observed,  that  as  the  act  of  firing  at  the 
party  was  in  itself  immoral  and  contrary  to  conscience,  the  conviction  was 
sustainable  in  point  of  law,  although  the  prisoner  was  not  executed.(n) 

With  respect  to  third  persona  encoura^^  or  attempting  to  persuade 
another  to  commit  an  illegal  act,  our  law  is  limited,  and  in  some  respects 
defective*  The  principle  of  our  law  against  conspiracies,  where  all  the 
parties  concerned  are  considered  to  encourase  each  other  to  commit  an 
illegal  act,  mainly  proceeds  on  that  ground;  ror  it  frequentiy  occurs  that 
either  of  the  conspirators  might  wiu  impunity  himself  separately  have 
eommitted  the  act;  but  the  concurrence  of  severed  in  any  immoral  act, 
calculated  to  iqjure  another  nerson,  is  more  likely  to  effect  the  object, 
and  more  dangerous  to  the  well-being  of  society,  and  therefore  is  indict- 
able, as  in  the  instance  of  the  conviction  of  several  persons  for  con- 
spiring to  eo  to  the  theatre  and  hiss  a  fNirticular  actor,  though  it  was  held 
tnat  if  each  had  gone  to  the  theatre  with  the  same  purpose,  but  without 
conspirine,  neither  could  have  been  punished  for  so  malignantly  acting 
towards  me  performer.(o)    So  our  law  punishes  subornation  of  perjury, 

I»rovid^  the  false  oath  be  afterwards  taken  in  consequence  of  such  so- 
icitation,  but  not  otherwi8e.(/))  However,  any  other  criminal  solicita- 
tion to  commit  an  indictable  offence,  although  the  offence  be  not  com- 
mitted, is  itself  indictable  as  a  misdemeanor  at  common  law.f^) 

But  as  rq;anls  solicitations  or  encouragement  of  immorality  and  vice 
in  eeneral,  our  law  is  sinsularly  silent  and  defective,  whilst  tne  French 
code  is  replete  with  wholesome  regulations  of  a  comprehensive  nature, 
particularly  well  adapted  to  prevent  the  encoura^ment  of  juvenile  of- 
fenders, and  numerous  immoralities^  which,  in  England,  are  not  pu- 
nished. Thus  any  person,  who  favours  or  facilitates  habitual  debauch, 
or  any  corruption  oi  the  morals  of  a  person  of  either  sex,  under  the  age 
of  twenty-one,  is  subjected  to  not  less  than  six  months,  nor  more  than 
two  years'  imprisonment;(r)  and  if  a  parent,  or  other  person  having  the 
care  of  an  intant,  be  guilty  of  any  such  misconduct,  ne  may  be  impri- 
son^ even  for  five  years,  and  fined  even  a  thousand  francs;  and  a  wife, 
guilty  of  adultery,  may  be  imprisoned  for  two  jears,  unless  the  husband 
consent  to  take  her  back;(«)  and  even  the  dishonourable  disclosure  of 
confidential  communication,(/)  and  all  slanders,  unless  in  the  course  of 
judicial  inquiry,  or  after  its  truth  has  been  previously  judicially  esta- 
olished,  are  treated  as  crimes  against  public  justice,(u)  and  punished  ac- 
cordingly, and  thus  upon  sound  principles  of  judicial  police  the  muni- 
xipal  law  co-operates  with  the  law  of  conscience  to  repress  violations. 

Of  the  ml     With  respect  to  the  Soul  and  Us  immortality,  it  is  a  subject  which 
•ad  its  in-  some  liave  considered  beyond  the  scope  of  physiol(^cal  inquiry,  as  in- 


i; 


[m)  Plowd.  343{  4  Bla.  Com.  37.  (r)  Code  Penal,  fiyre  ui.  title  ii.  s.  iv. 

>)  Bexr. ,  Bum.  and  Ry.  C.  C.  pi.  334;  ante,  364^  n.  (A.) 

(o)  3  Campb.  358{  and  see  1  Lev.  62;        («)  Id.  pL  337. 
1  Vent  304.  (/)  Code  Penal,  livre  lii.  titre  i.  s.  ii. 

{p)S  Mod.  122 ;  1  Leach,  455,  m  notes,  pi.  37a 
iq)  2  East,  17;  6  East,  464;  1  Hawk.        (v)  Id.  pi.  367  to  377. 
10. 
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deed  it  i»  m  a  great  measure  bejond  all  haman  research.    We  are,  how-  cbap.  ix. 
ever,  in  addition  to  that /at/A  in  Revdatiorit  which  we  ought  all  to  have  8xct.  VI. 
imbibed  from  the  earliest  development  of  our  intellectual  faculties,  taught   ^  ^^^^ 
bj  the  ablest  divines  and  philosophers,  that  the  promises  of  the  New  Tes-    •<^***<^» 
tament  are  the  proper,  if  not  the  only  known  foundation  of  our  hopes  of     g^^^^ 

immortality,  and  tnat  while  those  are  wrong  who  think  there  can  be  any ^-^ — 

thing  like  an  argument  a^inst  a  future  life  in  another  order  of  things,  as  ™^'^^' 
declared  by  Revelation,  it  is  strange  that  others  should  think  it  neces-  "^^^ 
sary  to  attempt  rendering  the  pronunciation  of  Scripture  as  it  were  more  °^^  ^S^ 
probable,  and  that  by  an  nypotnesis,  which  is  at  best  but  the  remains  of  quence  of 
unenlightened  times,  and  snould  require  any  assurance  besides  that  of  it»ab8ence. 
the  gospel  itself,  which  they  read  *'  has  brought  life  and  immortality  to 
light."    They  should  reflect  that  the  belief  of  an  immaterial  substance 
removes  no  imagined  difficulty,  as  it  is  the  peculiar  doctrine  of  Scripture, 
in  distincti<Mi  to  that  of  all  the  heathen  supposed  philosophers,  that  the 
resurrection  shall  be  positively  of  body;  that  in  our  flesh  we  shall  see 
God,  and  that  therefore  our  minds  must  appear  as  much  a  property  of 
body  hereafter  as  at  present     This,  the  true  Christian  doctrme  of  a  fu- 
ture state,  is  reasonable.    The  heathen  doctrine  was  grounded  on  the 
supposed  inherent  immortality  of  a  supposed  substance,  distinct  from  the 
body.    The  Christian  doctrine  teaches  the  resurrection  of  what  we  ob- 
viously are,  bodies,  and  that  through  a  miracle  of  the  Almightvi{x)  and 
as  Pidev  has  observed,  whether  the  bodies  with  which  we  shall  arise  be 
new  bodies,  or  the  same  bodies  under  a  new  form,  is  a  Question  by  which 
we  are  not  to  be  at  all  disturbed  $  for  no  alteration  will  hinder  us  from 
remaining  the  same,  provided  we  are  sensible  and  conscious  that  we  are 
so,  any  more  than  the  changes  which  our  visible  person  undergoes  even 
in  this  life,  and  which  from  infancy  to  manhood  are  undoubtedly  great, 
hinder  us  from  being  the  same  to  ourselves  and  in  ourselves,  and  to  all 
intents  and  purposes.(^) 

There  can  be  no  moral  inducement  to  virtue  equal  in  effect  to  the  refi- 
gious  assurance  and  belief  that  the  soul  is  immortal,  and  to  be  rewarded 
or  punished  hereafter  according  to  good  and  evil  actions  in  this  life;  and 
Revelation  abuncianily  establishes  uiat  truth;  and  none  but  the  eternal 
enemy  of  mankind  or  his  disciples  would,  under  pretence  of  false  philo- 
sophj,  and  cunningljr  engaging  individuals  in  conceited  speculation,  sub* 
versive  of  their  happiness,  attempt  to  take  from  man  this  strong  excite- 
ment towards  gpoa  and  avoidance  of  evil,  or  the  powerful  consolation  and 
su[^rt  in  every  trial  of  adversity  or  temptation  of  fortune.  Every  good 
man,  to  be  happy,  should  be  able  to  apply  to  himself  the  observation  of 
the  late  Bishop  of  Landaff:  "  As  a  Deist,  I  should  have  litUe  expectation, 
but  as  a  Christian,  I  have  no  doubt  of  a  future  state;"  or  Locke's  obser- 
vation, that  "  All  the  great  ends  of  reli^on  and  morality  are  secured  bj 
the  immortality  of  the  soul,  without  regard  to  any  question,  whether  it  is 
material  or  immaterial;"  and  he  should  concluae  with  that  philosopher 
and  the  Bishop  of  Landaff—"  Believing,  as  I  do,  in  the  truth  of  the  Chris- 
tian religion,  which  teaches  that  men  are  accountable  for  their  actions,  I 
trouble  not  myself  with  dark  disquisitions  concerning  necessity  and  liber- 
ty, matter  ana  spirit;  hoping,  as  I  do,  for  eternal  life  through  Jesus  Christ, 
I  am  not  disturbed  at  my  inability  clearly  to  convince  mysdj  that  the  soul 
is  or  is  not  a  substance  distinct  &om  the  body." 

The  practical  effects  of  the  presence  or  absence  of  true  reli^on  as  di- 
minishing or  increasing  insanity  have  been  well  established  and  dlustrated 
by  M.  Esquirol,  who  mis  shown  that  in  consequence  of  the  decay  in  the 
influence  of  religion  in  France,  the  number  ot  instances  of  insanity  had 

(x)  El.  Blum.  77  to  80,  and  authorities  [y)  W.  Paley'i^  D.  D^  Sermons,  vol  iii. 
there  quoted.  26f  EL  Blum.  4th  ed.  80,  note  {q.) 
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CBAf.  IX.  greatly  increased.    He  thus  obBenres— '*  The  changes  ^hich  have  taken 

Sser.  VI.  place  during  the  last  thirty  years  is  oar  moral  sentiments  and  habnts  have 

Of  Gov-  prodttced  more  instances  of  madness  in  France  than  all  our  political  ca- 

'^"'^*    lamities.    We  have  exchanged  onr  ancient  customs  and  fixed  habits,  our 

Sous.      ^^^  '^^  established  sentiments  and  opinions,  for  speculative  theories  and 

— dangerous  innovations.    Religion  now  only  comes  forward  as  a  formal 

usage  in  the  solemn  transactions  of  life:  it  no  longer  affords  its  consola- 
tions to  the  afflicted,  or  hope  to  the  desponding.  MoratiiVs  fmmded  on 
reHfian,  is  no  longer  the  guide  of  reason  in  the  narrow  and  difficult  path 
of  life.  A  cold  egotism  has  dried  up  all  the  sources  of  sentiment;  mere 
na  Icmger  exist  domestic  aflfectioDS,  respect,  attachment,  authority,  or  re- 
ciprocal dependencies;  every  one  lives  for  himself;  none  are  anxious  to 
fiorm  those  wise  and  salutary  provisions,  wlttch  ought  to  connect  the  pre- 
sent age  with  those  which  are  destined  to  follow  W\z) 

Witii  respect  to  the  phfaieal  and  moral  treatment  of  tiie  numerous  cor* 
poreal  maladies  attributable  to  the  misapplication  of  true  reftgton,  and 
the  draulfttl  apprehension  that  the  soul  is  m  danger  of  punishment  in  a 
future  state,  there  can  be  no  doubt  that  judicious  treatment  maybe  as  in- 
fluential as  where  there  has  been  a  troAhd  conecimce  from  mere  moral 
oouBiderations.  True  rdigion  is  designed  not  only  to  console  but  to  sup- 
port  and  even  clieer  the  mind,  and  to  occasion  joyful  not  morbid  feelings; 
but  if  misunderstood  or  injudkiovsly  applied,  or  perverted  by  a  depressed 
or  lowly  Bund,  it  has  led  to  the  most  melancholy  descriptions  of  insanity, 
or  has  occasioned  even  the  most  perverted  notions  of  serving  Gkxl  by  vin- 
dictive and  cruel  persecutions  of  others  of  different  religious  tenets,  and 
thb  although  Hiej  vary  only  in  a  very  small  degree  from  that  ct  the  per- 
secutors. 

As  regards  religion,  our  law  has  ever  been  vigilant  to  protect  its  true 
interests,  indeed  much  more  so  tiuui  mere  morality,  in  more  modem 
times  le^lators  have  evinced  better  knowledge  of  the  just  principles  of 
religion,  and  a  happier  disposition  is  gradually  prevailing  for  intrtxiucing 
more  Uberal  regulations,  calculated  -to  tolerate  every  description  of  ^- 
cere  religious  Taith,  however  much  it  may  deviate  from  what  is  termed 
tiie  National  Religion.  And  a  person  may  even  be  allowed  to  give  evi- 
dence which  he  considers  obligatory  on  his  conscience,  althou^  he  do 
not  believe  in  a  future  state.(a) 

(z)  See  quotation  from  the  able  article  trae.    But  let  us  not  too  hastily  exult  in 

on  insanity  by  Dr.  Pritchatd,  Cyclop.  Prac.  the  supposition  that  England  b  free  from 

Med.    This  admission  by  a  Frenchman  of  the  same  imputation, 
the  decay  of  religion  and  morality  in 

JFVaneef  and  of  its  tendency  to  insanity  on        (a)  1  Stark:  Evid.  93.    See  Omidkund 

account  ofthe  absence  ofdie  influence  of  v.  Barkarf  WiUea' R.  550;  ThtQuea^a 

morality  and  religion  on  the  reasoning  fa-  ouf,  2  Brod.  &  Bing.  284$  Edmonda  v. 

cnlty,  may  unquestionably  be  taken  as  JSowe,  1  Ry.  &  M.  ^. 
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OP  TH£  FUNCTION  OF  GENSRATION,  AND  O&OANS. 


OHAP.  X 

QvGnra- 

OMAVt. 


FSntf  Necearity  for  oonftderatimi  of  Sub- 
ject 

See$milif9  Doubts  m  regards  the  proprie* 
ty  of  tiie  Law  respecting  it. 

Tfdrdfyf  Doubts  upon  sufficieDcy  of  JE7<ft«< 
cation  respecting  it 

Jburtklyt  Knowledge  of  Subject,  why 
easentis)  to  Heads  of  Establishments^ 
Husbands,  and  Parents. 

lifthhff  Sereial  distiaguishiog  peculia- 
rities between  the  Sexes  in  general. 

Sixihlyt  Monsters,  and  non-existence  of 
Hermaphrodites. 

Stoenthly^  Of  Impotency  and  Sterility, 
when  grounds  of  DiTorce,  &c. 

EighUdy,  Peculiarities  of  Male^  aad  his 
Organs  of  Oeneration. 

1.  External  Oigans. 

2.  Fluids,  &c. 

3.  Law  of  Rape  and  other  sexual 

Grimes,  considered. 

4.  Ag^ofPuberty,  and  Males' capa- 

city to  commit  sexual  Crimes. 

5.  Male  capacity  to  procreate,  and 

Law. 
JVmihlyt  Peculiarities  of  Female,  and  of 
her  Organs  of  Generation. 

1.  Difference  between  the  Sexes. 

2.  Female  Organs  of  Generation  in 

genenL 
1.  PelTis. 
a.  £!x<ema/ parts  of  Generation. 

1.  Pudendum  and  Mons  Ve- 

neris. 

2.  Clitoris. 

3.  Nymphs. 

4.  Labia. 

5.  Perinsum. 

3.  in/cma/parts. 

1.  Hymen. 

2.  Vagina. 

3.  Carunculae  myrdformes. 

4.  Uterus. 

5.  Fallopian  Tubes. 

6.  The  Ovaria  and  Ova  and 

Corpus  Luteum. 

4.  Of  Catamenia. 

5.  Female  Puberty,  or  Ages  when 

Female  power  of  Conception 
commences  and  ceases. 

6.  Signs  of  Virginity. 

7.  Of  Impregnation,  and  prop^ress 

of  Ovum,  Foetus  and  Child  in 
Utero. 


1.  UmbiUcal  Cord. 

2.  Pbcenta. 

3.  Tempotary  Membnuies. 

L  Tunica  Decidaa. 

2.  Chorion. 

3.  Amnion. 

4.  Liquor  AmniL 

5.  Progress  of  Tastm   ift 

Utero. 

8.  Time  of  Gestation. 

1.  Ordinary  Ttme. 

2.  Extreme     Eztenaon    of 

Tune. 

3.  How^^y  a  Child  may  be 

delivered  to  attain  matu- 
rity. 

9.  fiegimen  and  Exercise  during 

Pregnancy. 

10.  Preparation  for  Paiturition,  how 

6r  material  in  judicial  inqui- 
ry- 

11.  llie  natural  Labour,  Delivery, 

and  accompanying  and  sub- 
sequent Treatment. 

1.  The  Labour  itself. 

2.  The  Birth,  and  Mescal 

and  legal  Evidence  of 
the  Child  having  been 
bom  alive. 

3.  Care  of  the  Mother. 

4.  Care  of  the  Child. 

5.  Proper  Size  and  Weight 

of  Child. 

6.  HowtoascertamAgeof 

Foetus  by  £xamin»- 
tion  of  the  Bones. 

7.  Of  the  Sex,  Likeness, 

&c.  to  what  attributa- 
bla. 

8.  Deliveiy  of  a  Child  du- 

ring a  Voyage. 

12.  The  Medical  and  Legal  duties 

of  the  Accoucheur. 

1.  In  ordinaiy  Labours. 

2.  In  unnatural  Labours. 

13.  Of  the  Breasts  (Mammae)  and 

Milk  or  (Lactation,)  and  ex- 
pediency of  Mothers  them- 
selves suckling  their  own 
Childem. 

JkUhly,  Of  moral  and  legal  Impropriety 
of  Marriage  in  certain  Cases  connected 
with  this  Subject 


So  much  of  happiDcss  or  misery  depend  on  the  due  regulation  of  this  lst,Nece8f 
function,  that  however  delicate  tne  subject,  it  demands  a  degree  of  in-  "^y  ^* 
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CHAP.  X.  yestigation  in  any  work  upon  medical  jurisprudence,  especidly  as  per* 

Ov  Gsn-  haps  the  present  system  oi  educatiany  and  our  laws  connected  with  ^e 

BATiowy    subject,  recjuire  considerable  alteration.    All  physiologists  agree,  that, 

^^"^       although  this  function  in  general  begins  to  be  developed  about  the  age  of 

puberty,  that  is,  in  fact,  in  this  country,  between  thirteen  and  fourteen, 

*?"'"^"|:  or  even  afterwards,  m  females,  and  after  fourteen  in  males;  yet  that  the 
^?'^       function  is  not  completely  estMishea  or  matured  for  about  six  or  seven 
thepRflent  7^^"^  afterwards;  and  they  all  agree  that  excessive  indulgence  until  after 
work,  and  the  latter  period,  is  injurious  to  the  constitution,  occasioning  premature 
doubts  re-   old  age,  and  imbittering  the  latter  days  of  life;  and  yet  our  law  has  so  far 
sDccting     fixed  the  ages  of  puberty  at  even  earner  periods,  that  it  allows/ema/e«  to 
the  prapri-  marry  at  any  time  after  attaining  the  age  of  twelve,  and  males  immediate- 
L?^  and"'  ^7  ^P®^  having  attained  fourteen  (subject  only  to  the  imperfect  and  east- 
e^catkm   ^  evaded  check  of  requiring  the  parents'  consent,)  ana  this  even  in  a 
oonneoied  country  where  excess  of  population  is  admitted  to  be  an  evil,  and  although 
with  the     the  ablest  physiologists  consider  that  early  marriage  and  conception,  eren 
■ubjcGt      after  puberty,  is  iigurious  to  the  individuals,  and  calculated  to  cause  de- 
generacy in  the  race;(a)  so  that  very  absurdly  and  inconsistently  the  law 
allows  and  openly  sanctions  a  contract  of  marriage  at  these  very  early 
periods,  although  it  is  an  enga^ment  of  so  important,  continuing,  and 
permanent  a  nature,  as  to  require  not  only  mentally  a  matured  experi- 
ence and  sound  judgment  in  tne  choice  of  the  companion  for  life,  but  for 
the  continuance  of  health,  as  well  in  the  female  as  the  male,  a  more  ma- 
tured constitutional  vigour;  and  this  although  confessedly  the  union  may 
be  as  injurious  to  the  -health  and  constitution  as  to  the  happiness  of  one  or 
both  of  the  parties;  and  although  the  law  considers  an  infant  under  the 
age  of  twenty -one,  in  other  respects  incompetent  to  make  any  other  con- 
tract, excepting  for  bare  necessaries. 

The  Ecclesiastical  Courts  punish  all  solicitations  to  violate  chastity  at 
any  age;  and  at  common  law^  indecent  exposure  to  an  infant  with  that 
object;(6)  or  indeed  any  indecent  exposure  or  publication,(c^  is  indicta- 
ble; and  if  a  master  or  medical  attendant  take  indecent  liberties  with 
his  scholar  or  patient,  he  may  be  convicted  at  least  of  an  assault;  and 
where  a  medical  attendant,  with  an  illicit  intent,  persuaded  a  female  to 
strip,  under  pretence  that  an  examination  was  essential  to  enable  him  to 
prescribe,  he  was  convicted  upon  an  indictment  charging  such  special 
assault.(6)  But  still  our  law  is  defective  in  the  want  <h  an  adequate  ge- 
neral regulation  to  prevent  the  seduction  of  infants^  and  the  injurious 
consequences,  especially  of  early  debauch ;((/)  though  we  have  seen  that 
by  the  French  code  sucn  offences  have  iudiciously,  by  a  very  comprehen- 
sive regulation,  been  repressed,  by  punishing  every  one  who  excites,  fa- 
vours^ or  facilitates,  habitual  debauch,  or  any  corruption  of  either  sex  un- 
der the  age  of  twenty -one,  to  imprisonment  from  six  months  to  two  years, 
and  a  fine  of  500  francs;  and  ipf  a  parent  or  tutor,  or  other  person  Having 
the  care  of  the  infant,  be  the  delinquent,  the  imprisonment  may  be  for 
five  years,  with  a  fine  of  1000  francs ;(cQ  and  hence  it  will  be  observed, 

(a)  G.  Sixiith,  496,  in  note;  1  Par.  &  620;  1  Seas.  Ca.  331;  2  Stra.  790. 
Fonb.  172,  note  (c,)  where  it  appears  that  {d)  See  lewis's  Essay  upon  the  Tabes 
the  Romans  and  Athenians  prohibited  Dorsalis,  3  Cood,  166  -to  169;  where  a 
early  marriages,  in  order  to  ensure  that  fearful  picture  is  given  -of  the  baneful 
perfect  maturity  and  complete  sexual  vi-  consequences,  and  which  cannot  be  too 
gour,  then  considered  eminently  essential  frequently  presented  to  the  attention  of 
for  the  propagpition  of  the  human  species,  youths,  especially  in  this  licentious  metro- 
See  also  Dewees,  Children,  9  to  12.  polls,  in  oraer  to  deter  them  from  plunging 

(Jb)  Btx  T.  NiehoU,  Russ.  &  Ry.  C.  C.  into  evils  to  which  they  are  so  often  ex- 

130;  Rex  V.  Boziiuki,  Russ.  &  Mood.  C.  posed;  see  also  death  from,  S  Par.  &  Fonb. 

C.  19.  44;  danger  in  old  ag^,  Cyclop.  Prac.  Med. 

(c)  2  Campb.  89;  1  Sid.  168;  1  Keb.         (</)  Code  Penal,  livre  iii.  litre  ii.  sect 
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that,  compared  with  the  extent  of  population,  the  instances  of  early  de-  oaxf,  x. 
pravity  are  not  so  numerous  in  France  as  in  England,  where  the  present  Ow  Gbrs- 
precocity  in  vice  is  lamentably  conspicuous  and  extensive.  aATiow, 

As  regards  edtscaiion,  at  least  in  large  and  public  schools,  information    oroahb. 

and  moral  and  religious  advice  respecting  this  function,  are  usually  with- ; — 

held  by  those  who  are  most  competent  to  influence  and  regulate  youth.  Education, 
or  at  least  there  is  no  adequate  regimen  to  prevent  vices  connected  with 
the  organs  of  generation,  too  prevuent  at  very  early  ages;  and  vouth  are 
allowed,  and  with  another  laudable  object  encouraged  to  read,  hear,  and 
study  the  Scriptures,  but  many  parts  of  which  contain  passages  exciting 
their  curiosity,  and  %vho,  whilst  unable  to  obtain  information  from  those 
who  would  accompany  it  with  sound  moral  advice,  seek  for  and  obtain 
it  from  older  and  perhaps  vicious  companions,  whose  luxuriant  and  un-* 
qualified  descriptions  and  communications  too  frequently  excite  the 
youthful  passions  to  premature,  irregular,  and  baneful  indulgences, 
equally  ruinous  to  the  mind  as  the  body;  and  hence  those  numerous  ear- 
ly emaciated  trames,  either  wholly  incapable  of  attaining  maturity,  or 
terminating  in  painful  premature  old  age.  If,  on  the  contrary,  parents 
and  preceptors,  instead  of  solely  crowding  cKCompliskmentSy  were  gra- 
dually, at  the  age  when  sexual  desires  begin  to  be  developed,  privately 
and  individually  to  dispel  all  mystery,  ana  describe  nature  as  it  is,  and 
faithfully  demonstrate  now  baneful,  as  well  mentally  as  corporeally,  are 
sexual  and  irregular  indulgences  before  the  proper  age,  for  the  former 
and  other  prudential  circumstances  have  combined  in  justifying  mar- 
riage, good  moral  conduct,  good  vigorous  manhood  would  be  established 
on  principle,  and  not  Icfl,  as  too  generally  the  case,  to  mere  accident 
Dr.  Copland,  in  his  valuable  work,(e)  makes  the  following  strong  re- 
marks upon  this  subject:  "  The  practices  which  both  sexes  are  liable  to 
acquire  at  this  period  of  life,  and  to  which  they  are  commonly  addicted 
when  they  associate  in  numbers  at  seminaries  and  academies,  demand 
the  strictest  supervision.  They  have  been,  too  generally,  overlooked, 
both  morally  and  medically,  from  die  circumstance  of  their  conse- 
quences having  been  imperfectly  appreciated.  There  is  no  practitioner 
of  observation  and  experience,  certainly  none  of  even  limited  knowled^, 
who  has  travelled  into  foreign  countries,  and  is  yet  unacquainted  with 
the  physical  exhaustion,  the  mental  torpor,  and  all  but  annihilation  of 
existence,  which  is  the  ultimate  result  of  indulging  them.  From  this 
source  often  spring  impotency  hereafter,  the  extinction  of  families,  and 
hereditary  honours—honours  which  such  persons  are  incapable  of 
achieving;  the  infliction,  during  after  life,  of  many  of  the  diseases 
which  proceed  from  debility,  and  the  exhaustion  of  the  nourishment  and 
vital  energy  of  the  variousstructures  and  organs;  of  numerous  nervous 
and  convulsive  maladies,  as  hysteria,  epilepsy,  neuralgia,  chorea,  me- 
lancholia, mania,  idiotcy,  &c.,  trie  dangerous  or  fatal  visitation  of  fevers, 
diseases  of  the  heart,  clisorders  of  the  digestive  organs,  premature  bald- 
ness, and  old  age,  the  formation  of  tubercles,  and  tne  production  of  pul- 
monary consumption;  and  lastly,  the  transmission  of  weak  and  decre- 
pit bodies  and  minds  to  their  offspring,  of  scrofula,  rickets,  verminous 
complaints,  marasmus,  hydrocephalus,  convulsions,  tubercles,  chorea, 
&c.;  the  curse  is  visited  on  the  children  to  the  third  and  fourth  genera- 
tion, until  the  perpetual  punishment  extinguishes  the  very  name  of  the* 
aggressor.'' (/■) 

To  these  considerations  may  be  added  the  imperative  necessity  for  all- 
heads  of  establishments,  public  and  private,  all  husbands  and  parents, 

iv. ;  Pailliet  Manuel  de  Droit  Franyais,  (e)  Copl.  Diet.  Prac.  Med.  tit  Age,  43. 

edit.  A.  D.  1818;  ante,  361,  n.{h  )  (/}  bl.;  aiid lee  3  Good,  168. 
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mATIOK^ 
▲VD 

Oboaits. 


CRAF.  X.  to  dectire  some  knowledge  of  the  subjects,  on  the  ground  that  they  are 
Or  GxKB-  roorallj  responsible  for  many  of  the  miseries  expenenced,  especially  by 
females  as  well  in  child-bearing  as  in  the  latter  part  of  life«  in  cqnsequence 
of  their  not  having,  when  young,  been  allowed,  nay  even  compelled,  daily 
to  take  adequate  walking,  and  other  exercise,  and  being  suffered  to  in* 
dulge  in  too  sedentary  habits,  occasioning  deformity  or  weakness  in  the 
pelvis  and  abdominal  muscles,  and  parts  especially  connected  with  ee- 
nerationj  or,  on  the  other  hand,  bems  allowed,  during' certain  monthly 
periods,  for  the  sake  of  temporary  pleasure,  to  indulge  in  too  active 
amusements,  materially  injurious  to  nealth.  \V e  will,  therefore,  anticipate 
that  no  objection  will  seriously  be  entertained  to  the  statement  of  the  oest 
received  opinions  on  points  of  practical  importance  connected  with  this 
aubject,  and  so  essential  to  be  understood  by  all  heads  of  families.  It 
also  appears,  from  a  work  of  the  highest  authority,  that  it  may  become 
of  the  greatest  importance  that  females,  when  affected  by  local  pains  about 
the  pelvis,  should,  after  they  have  examined  a  skeleton  or  plate  delineating 
the  parts,  be  enabled  to  describe  to  their  medical  attendant  tlie  seat  <m 
their  pain  or  peculiar  sensation.(/) 


The  gene- 
ral distin- 

peculiari- 
ties be- 
tween 
males  and 
females; 
andofmoH' 
sters  and 
supposed 
herma- 
phrodites. 


We  have  seen  that  as  regards  the  bones  of  the  skeleton,  especially  those 
of  the  pelvis,  which  surround,  protect,  or  support  the  organs  of  eenera- 
tion,  there  are  a  few  leading  distinctions  between  the  sexes,  whicn,  after 
complete  decomposition  of  every  other  part,  have  assisted  in  legal  invesr 
tieation  and  detection  of  crime.  (^)  The  blood  of  females  usually  con- 
tfuns  more  water  and  fewer  red  globules  than  that  of  men,  and  whilst 
its  odour  is  stronger  in  males  than  females;(A)  in  numerous  other  re- 
spects also  it  will  De  found,  that  before  decomposition,  any  considerabU 
difficulty  jin  decidinjg  upon  the  sex  of  a  particular  individual,  cannot  well 
attend  the  investigation,  as  the  notion  that  there  can  exist  an  hermaphro- 
dite, or  ;Such  a  union  or  confusion  of  tlie  genital  parts  of  both  sexes  in 
one  indiyidual,  as  to  render  it  questionable  which  of  the  sexes  is  prer 
dominant,  is  now  generally  denied  by  the  best  autliorities,  although  cer- 
tainly formerly  credited,  (t)  There  are,  however,  no  doubt,  many  in- 
stances of  monsters  so  partaking  of  the  appearance  of  the  brute  creation, 
that  according  to  our  ancient  law  they  could  not  inhcrit,(Ar)  but  from 
which  authorities  it  further  appears,  that  any  production  of  lawful  mar- 
riage, having  the  human  shape,  may  inherit  and  enioy  real  estates  for 
its  life,  without  regard  to  any  question  whether  such  production  could 
itself  procreate  or  continue  the  inheritance.(A:)  A  perfect  knowledge  of 
all  the  parts  of  the  organs  of  generation  is  most  essential  to  suigeons, 
for  when  the  se^  is  doubtful,  or  the  organs  are  not  in  perfect  operation, 
^  surgical  operation  may  remove  the  imperfection,  and  occasion  procre- 
ation and  child-bearing,  when  it  has  merely  been  impeded;  and  in  many 
cases  of  supposed  impotence,  adequate  powers  may  be  established  by 
regular  surgical  assistance;(/)  and  the  ascertaining  the  sex  of  a  child 
which  ha^  aied  shortly  after  birth,  may  be  most  important,  not  only  as 
regards  the  right  of  a  father  to  hold  real  property  as  tenant  by  the  cour- 


(/)  Denman^s  Pr.  Mid.  10;  Dewees, 
Children,  16;  see  plate,  post,  387. 

(g)  Ante,  56,  57. 

(A)  Dr.  Turner's  Elements  of  Chemis- 
try,  552. 

(«)  G.  Smith's  For.  Med.  498;  3  Bost. 
19,  20;  id.  note;  1  Par.  &  Fonb.  227; 
where  the  doubts  of  several  learned  au- 
thors are  stated  whether  there  is  any  case 
of  real  mixture  or  participation  of  the  or- 


gans of  both  seies;  and  see  3  Bost  20, 
note;  post;  and  2  Bla.  Com.  207,  227, 
246,  283,  288.  See  Milton's  Panuiise 
Lost,  book  iv.  p.  297;  El.  Blum.  SSTi  2 
Dungl.  Phy.  276. 

(ft)  2  Bla.  Com.  246, 247,  citing  Bract. 
book  i.  c.  6,  and  1.  5,  c.  30;  Co.  Lit  29. 

(/)  Parr's  Med.  Jur.  11;  (Cooper's 
Tracts,)  in  notes;  as  to  removal  of  impe- 
diments in  males.  Cyclop.  Prac.  Med.  tit. 
Impotence;  and  in  females,  id. 
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tesy,  but  also  as  respects  the  law  of  descent;  for  if  a  woman  be  tenant  chap.  z. 
in  tail  male,  and  have  only  a  daughter  bom  alive,  the  husband  is  not  Or  Gbk*' 
thereby  entitled  to  be  tenant  by  the  courtesy,  because  such  idsue  female    *^'"o»» 
could  never  inherit  the  estate  tlius  limited  in  tail  male:(/)  and  it  is,    f^^^ ^ 
therefore,  the  professional  duty  of  every  accoucheur  or  medical  attendant,  — °°'^*  ' 
at  the  time  oi  a  birth,  very  carefully  to  observe  and  note  in  a  general 
book  the  sex  of  every  child  delivereu  in  his  presence,  as  the  same,  espe- 
cially if  it  admit  the  receipt  of  his  professional  remuneration,  may  even 
after  his  death  be  received  as  evidence  of  the  fact.(m)    We  shall  here 
confine  our  observations  to  those  parts  of  the  subject  whicli  are  abso- 
lutely essential  to  be  known  in  ordinary  practice,  and  a  knowledge  of 
whicn  will  be  found  indispensable  as  well  regarding  suits  for  divorcer, 
propter  impotentiam,  and  questions  of  legitimacy,  as  relative  to  a  very 
extensive  class  of  crimes  and  offences,  unhappily  daily  subjects  of  prose- 
cution, namely,  rapes  and  other  illegal  sexual  mtercourse,  attempts  to  cause 
abortion,  infanticide,  and  all  infamous  crimes,  and  all  prosecutions  and  ac- 
tions for  nuUa  praxis.    Medical  students  and  barristers  may  extend  their 
knowledge  upon  these  subjects  by  examining  the  references;  we  shall 
here  content  ourselves  with  stating  the  present  doctrines  and  opinions 
upon  the  subject,  generally  acknowledgeci  to  be  correct  , 

We  have  adverted  shortly  to  the  possibility  of  the  actual  existence  of  The  mm- 
any  being  resembling  the  human  frame,  actually  combining.and  possessing  existenca 
the  generative  organs  as  well  of  male  as  female  in  the  same  indiriduaU  ^^^"  ^^^ 
termed  Hermaphrodites  (from  ipftur  and  «^«^iq-j?.)  (n)    Such  a  possibility,  ™phK>- 
in  the  strict  sense  of  that  word,  has  been  denied  bv  the  most  eminent  mo-    *** 
dern  physiologists, (o)  though  it  is  admitted  that  tlie  malformation  or  im- 
perfection of  a  part  may  be  so  considerable  as  to  render  it  difficult,  at  least 
in  the  infant  state,  to  determine  which  sex  predominates.(o)    But  even 
in  such  cases  a  surgical  operation  might  be  performed,  restoring  the 
original  imperfectly  developed  part  to  at  least  an  approximation  to  per- 
fection. (/»)   Consequently,  as  well  on  physical  as  legal  grounds,  a  charge 
or  assertion  that  a  party  is  an  hermaphrodite  is  not  actionable  unless  at- 
tended with  actual  damage;  and  where  a  dancing  master  proceeded  in  an 
action  for  slander  in  calling  him  an  hermaphrodite,  it  was  decided  that 
such  action  was  not  sustainable,  first,  because  such  union  of  the  sexes 
cannot  exist  in  fact,  and  every  one  must  be  supposed  to  know  it,  and 
consequently  the  assertion  could  not  be  supposed  to  prejudice;  and  se« 
condly,  because  admitting  the  possibility  ot  such  double  function,  the 
party  would  be  just  as  good,  and,  perhaps,  a  safer  dancing  master,  as  if 
only  one  perfect  sex  had  been  discoverable,  and  consecjuently  the  words 
would  not,  in  legal  presumption,  injure  him  in  his  profession  or  occupa^- 
tion.(9)     It  should  seem  that  if  the  birth  be  monstrous,  and  the  pro^ 
chiction  be  obtained  from  the  parents  for  the  purpose  of  exhibition,  the 
Chancellor  will  decree  the  profits  to  be  paid  to  the  parents;  and  if  the 
production  be  dead,  that  it  shall  be  buried  in  a  week.(r) 

Questions  relative  to  impotmey  or  sterility  in  either  sex,  will  be  more  Defecto 
properly  considered  in  the  following  part.    It  may  here  suffice  to  observe  and  impo- 
tiiat  imperfections  constituting  impotency  rarely  occur,  and  that  many  tencx»  and 

I  ■      .     Ill  I      .— "-^M^— ^^i^-  ..J^^P^  I      ■  1——^—  — i^— ^— ^— — 1^1— ^fc^^l— ^^» 

(/)  Co.  Lit.  29t  2  Bla.  Com.  128.  Boat  20;  id.  note;  1  Beck's  Med.  Jurii. 

(m)  Higkam^.  Bidgway,  10  East,  109.  ^  *«  72;  but  see  Fair's  Med.  Juris.  24^  25. 

(n)  See  the  singular  supposed  fabulous        <'^^)  Farr's  Med.  Juris.  13, 14;  (Cooper*, 
oriirin  ofthis  term  in  Ovid's  Met  4,  V.  288,        /^-^J  a  iv    oot    c«...u-  m    j 

3£a„d  Le^pr.  Clos.  Diet.  tit.  H«m.  ^^f^'^^^'^^Z^A 

pDrooi  us.  ^j^^  ^^ly  pgpQrtcd  point  in  diacunion. 

(o)  See,  in  general,  G.  Smitli's  For.        (r)  Heninff  v.  Wailnnmdf  Select  Ca, 

Med.  498;  1  Far.  &  Fonb.  383,  &c.  3;  Ch.  part  iL  110. 
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CHAP.  X.   supposed  defects  may  be  removed  by  sumcal  operation.(a)    Impoteney 
Of  Gbvs-  may  exist  on  the  part  of  the  man  or  of  the  woman,  though  in  the  great 
»ATioH»    maioritj  of  instances  on  record,  it  has  been  alleged  against  the  former^ 
OuBkin    *"*    though  not  a  very  frequent  event  in  either  sex,  is  comparatively  more 
... — ^  rare  in  the  female.(/)     In  the  male  it  denotes  an  incapacity  ereciio  ac  in- 
when  ^*      trontisaio  penis  cum  emiaaione  aeminis.    In  the  female,  impotence  is 
grounds  of  limited  to  an  impervious  vagina.    Sterility  imports,  that  notwithstanding 
diTOfce.      the  existence  of  an  aptitude  for  the  act  of  intercourse,  there  is  no  power 
of  procreation,  and  the  defect  is  confined  to  females;  for  where  no  charge 
of  impotence  can  be  established  against  a  man,  neither  physiologically  nor 
in  law  can  sterility  be  imputed  to  him,(u^  though  probably  want  of  per- 
fection in  the  seminal  fluid  may  occasion  nis  sterility.    As  far  as  regards 
the  law  on  the  subject,  it  is  an  implied  part  of  the  contract  of  marriage, 
that  both  the  parties  shall  be,  at  tne  time  of  die  celebration  of  the  cere- 
mony, habilea  ad  matrimonium,  and  therefore  if  it  should  afterwards, 
even  after  the  lapse  of  eight  years,  appear  that  at  the  time  of  the  marriage 
either  party  was  impotent,  that  is,  unable  to  consummate,  and  such  in- 
ability should  continue,  it  will  be  a  ground  for  annulling  the  marriage  in 
the  ffcclesiastical  Court,  although  the  party  were  ignorant  of  die  consti- 
tutional d^ect,far)  unless  the  defect  were  before  the  marriage  fully  made 
known  to  the  otner  party,  who  in  that  case  could  not  afterwards  object, 
or  the  parties,  when  marrying,  were  at  advanced  ages;  nor  can  a  man 
avoid  a  marriage  by  setting  up  iiis  own  incompetence  or  frigidity .(^)  But 
consummation  of  a  marriage  is  not  essential  to  be  alleged  or  proved  in  a 
suit  for  a  divorce  on  account  of  the  adultery  of  the  wife.(2:)     In  a  suit 
in  respect  of  impoteney,  the  party  complaining  must  establish  that  the 
incapacity  existed  at  the  time  of  the  marriage,  and  continues  to  be  of  a 
nature  incurable;  and  if  the  impediment  was  not  natural,  but  supervened 
after  the  marriage,  it  will  constitute  no  ground  of  divorce.(a)    In  a  suit 
of  nullity  by  reason  of  the  alleged  impoteney  of  the  husband,  a  certifi- 
eate,  twelve  years  after  the  marriage,  that  the  wife  still  was  virgo  intactOj 
although  apta  viro,  coupled  with  two  several  confessions  of  the  husband 
of  his  incapacity,  and  with  proof  that  the  woman's  health  had  suffered, 
though  the  husband  had  not  given  in  his  answers,  and  that  he  had  re*- 
moved  into  France,  and  had  refused  to  undergo  surgical  examination, 
vas  holden  sufficient  in  the  Ecclesiastical  Court.(6)    On  the  continent, 
suits  for  a  divorce  on  {his  ground  are  frequent;  but  for  the  honour  of 
English  ladies,  their  delicacy  in  general  deters  them  from  thus  publicly 
complaining,  and  such  suits  are  comparatively  rare,  unless  there  be  other 
strong  ground  for  seeking  a  dissolution  of  the  contract,  as  intolerable  ill- 
temper,  which,  although  not  of  itself  a  sufficient  ^-ound  for  a  divorce,(c) 
nay  yet  constitute  an  inducement  to  make  the  disagreeable  disclosure, 
and  proceed  for  a  divorce  on  the  legal  ground  of  the  incapacity  of  the 
husband. 

(«)  See  cases  Cyclop.  Prac.  Med.  tit.  Phil.  Ec.  Ca.  329. 

Impoteney;  and  G.  Smith's  For.  Med.  446  (z)  Patrick  v.  Patrick,  3  Phil.  Ec  Ca. 

to  466;  1  Par.  &  Fonb.  197  to  229;  and  596. 

per  Sir  W.  Scott,  in  Brigga  v.  Morgan,  (a)  1  Par.  &  Fonb.  172, 173?  not«  (dg) 

3  Phil.  Ec.  Ca.  327.  Brown  v.  Brown,  1  Ha|rg.  R.  523;  Green- 

(i)  Authorities  cited  in  Norton  v.  Nor-  street  v.  Cumyne,  2  Phil.  Ec.  Ca.  10;  1 

ion,  3  Phil.  Ec.  Ca.  148,  149;  Brigger,  Bla.  Com.  440;  see  also  Ryan,  Med.  Jur. 

Morgan,  id.  325.  95  to  111. 

(tt)  G.  Smith,  447  to  466;  1  Par.  8t  (A)  Pollard  v.  Wyhoum,  1  Hagg.  R. 

Fonb.  197.  725;  the  evidence  to  be  adduced  in  sup- 

(«)  Qreenitreet  v.  Cumyna,  2  Phil.  Ec.  port  of  a  suit  for  a  divorce  on  this  ground, 

Ca.  10;  3  Phil.  Ec.  Ca.  156;  1  Ula.  Com.  will  be  considered  in  the  next  part.     The 

440.  court  alwajTs  requires  a  certificate  of  me- 

(y)  1  Par.  &  Fonb.  172, 173,  note  (<//)  dical  persons,  as  to  the  state  and  condition 

JNbrton  v.  Seton,  3  Phil.  Ec.  Ca.  147;  and  of  the  woman,  id.  727. 

per  Sir  W.  Scott,  in  Brigge  v.  Morgan,  3  (c)  Evans  v.  Evans,  1  Hagg.  R.  36. 
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The  peculiarities  distinguishing  men  from  women,  as  regards  the  pelvis,  chap.  x. 
have  been  adverted  to,  and  will  be  farther  noticed  when  we  examine  the  0»  thi 
female  pelvis.  The  male  organs  of  generation  consist  of,  1st,  the  urethra,  ^*^"  ^■' 
before  uescribed(6)  (usually  as  regards  this  branch  of  inquiry  known  by  q^iiira- 
another  name,)  and  every  part  oi  which  has  particular  names,  namely^  ^joir,  &c. 
amongst  others  the  corpora  cavernosa,  the  corpus  spongiosum,  its  glands,  ~~ 

the  urethra  itself,  or  central  canal,  with  the  arteries  and  veins,  and  in- 
vested with  intemiroents,  the  principal  of  which  are  the  prepuce  and  the 
/rsenum  prepuiii,  and  a  particular  knowledge  of  each  oi  wnich  may  be- 
come essential  in  legal  investigation,  though  not  very  frequently  so, 
especially  since  the  recent  alteration  in  the  criminal  law;(c)  2dly,  the 
scrotum,  suspended  under  such  parts^  3dly,  the  testes  or  ttsticles  con- 
tained therem;(c?)  4thlv,  the  vasa  deferentia  and  vesiculse  seminales, 
which  are  situated  within  the  pelvis,  between  the  under  and  lateral  parts 
of  the  bladder  and  the  rectum^  (e)  and  to  which  is  added,  5thly,  the 
prostate  gland. 

But  the  principal,  if  not  the  only  cause  of  procreation,  is  the  male 
semsn,{f)  tor  it  has  been  established  by  experiment,  that  if  that  fluid 
be  separately  injected  by  a  syringe  into  the  uterus,  there  may  be  con- 
ception.(g')  For  the  purpose  of  secreting  this  fluid,  the  testes  are  placed 
in  the  scrotum,  and  each  of  which  testes  are  composed  of  exceedingly 
minute  tubes,  so  that  the  vessels  of  even  one  of  them  are  capable  of 
being  drawn  out  to  the  immense  extent  of  even  500  feet;  (h)  and  these 
minute  vessels  elaborate  the  semen  in  the  testes.  The  vasa  deferentia 
eonvev  the  seminal  fluid  from  the  testicles  into  the  abdomen,  and  round 
the  bladder,  where  they  join  the  vesicular  seminales.  These  vesiculse 
seminales  are  also  supposed  to  assist  in  the  secretion,  though  that  point 
has  been  disputed .(i)  Dr.  Paris  observes,  that  the  experiments  anu  ob- 
servations 01  our  most  accurate  physiologists,  establish  that  the  fluid  ex- 
pelled in  copulation  is  furnished  only  in  a  small  proportion  by  the  testes, 
and  that  to  this  a  peculiar  secretion  of  the  vesiculae  seminales  is  addedf 
and  that  the  chief  bulk  is  made  up  of  the  prostatic  fluid  or  secretion 
from  the  prostate  gland,  so  that  the  fact  of  emission  in  eunuchs  is  not 
extraordinary,  although  the  discharged  fluid  cannot  be  properly  said  ta 
be  seminal  or  procreative^A;)  It  has  been  supposed  that  monorchides,  or 
persons  with  but  one  testicle,  are  not  deprived  of  the  power  of  procrea- 
tion; and  although  in  A.  D.  1665,  the  parliament  of  Paris  decided  that 
such  an  imperfection  rendered  a  matrimonial  contract  void;  since  that 

(b)  See  fully  ante,  239,  240;  and  see  Bost.  141  <  but  it  is  admitted  that  the  pro- 
authorities  in  Cyclop.  Prac.  Med.  tit.  Im-  cess  of  generation  is  stiU  in  a  deg^e, » 
potencef  2  Horn.  Anat  77 \  3  Bost.  4  to  6t  mystery;  Cyclop.  Prac.  Med.  tit.  Impo* 
Coop.  Surg.  Diet.  tit>  Pents;  2  Dungl.  tence;  2  Dungl.  Phy.  315. 

Phy.  258,  259,-  Brous.  Phy.  519  to  521;  3         (/)  3  Bost.  28.  note?  but  see  5  Good, 

Par.  8e  Fonb.  178,  Index,  tit.  Penis?  G.  10,  &c.    It  is  a  disputed  point  whether 

Smith,  Index,  tit.  Penis,  and  447  to  459.  there  is  any  female  semen,  which  some 

(c)  And,  therefore,  for  obvious  reasons,  have  supposed  intermixes  with  the  male 
we  shall  here  forbear  to  give  a  more  par-  ^emen,  and  thus  creates  the  foetus;  id. 
ticular  description.      As  regards  malfor-  j^id. 

mation  or  disease  of  urethra,  &c.  occa-        /\  r^    ^       n        m  ^  «•»  t       * 

sionina-  imnotence  and  the  remedies,  see  ^^  Cyclop.  Prac.  Med.  tit.  Impotence* 

cJSop^.  PiSc.^'^^^^                               ^"  -^  -e  Richerand.  Physiology. 

((0  2  Horn.  Anat  85;  as  toinflamma-  W  Bailer's  El.  Ph.  xxvii.  1,  16;    3 

tion  of  testicles,  see  2  Good,  376;  as  to  Bost.  6;  2  Horner,  Anat.  89. 

the  testes,  sec^  1  Par.  &  Fonb.  192, 197,  CO  3  Bost  7,  8,  note  6;  id.  178.    In 

201,  202.  Cyclop.  Prac.  Med.  tit.  Impotence,  595, 

(«)  3  Bost  6,  7,  note.    The  presence  the  testicle  is  treated  as  the  only  essen- 

of  seminal  secretion  in  the  vesiculx  sc-  *'*>  o^"?*"  concerned  in  the  secretion  of 

minalts,  or  some  of  the  contiguous  parts,  semen, 

is  supposed  to  excite  sexual  desire;  3  (k)  1  Par.  8c  Fonb.  434,  note  (a.) 
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dHAP.  X.  decision,  numerous  instances  have  completely  disproved  that  opinion.(/) 

Ti»  Malk  And  although  the  extirpation  of  both  the  testicles  will  decidedlj  deprive 

^*&^"^    the  individual  of  the  power  of  procreation,  yet  it  will  not  totally  ex- 

1 —  tinguish  venereal  desire,  and  eunuchs  retain  the  power  of  penetration 

and  copulation,  though  in  an  imperfect  degree,  and  which  is  so  well 
known  in  the  east,  that  the  eunuchs  there  who  have  the  care  of  seraglios 
are  deprived  of  the  external  organ  as  well  as  the  testicles,  or  at  least  of 
the  former.(m) 

The  seaunal  fluid  is  a  mucous  secretion,  possessing  properties  of  a 
specific  and  peculiar  nature  and  odour.(n)  In  man,  and  various  other 
species  of  male  animals,  it  is  now  ascertained  beyond  doubt  to  contain* 
when  in  a  perfect  state,  innumerable  living  spermatic  animalcules,  so 
small  that  the  calculations  upon  their  dimensions  almost  excite  the  sug- 
gestion of  invention,  for  it  is  said  that  even  10,000  may  exist  in  a  space 
that  would  be  occupied  by  a  single  grain  of  sand.(o)  These,  it  is  said, 
are  not  derived  from  any  extraneous  source,  but  from  one  of  the  indis- 
pensable components  of  perfect  semen,  and  they  do  not  exist  where  there 
IS  sterility  or  inefficacy  in  the  power  of  procreation,  whether  attribatable 
to  disease  or  age.(p)  A  very  small  portion  of  this  essential  fluid  will 
perfect  impregnation;  and  it  is  said  tnat  even  where  it  had  been  so  di- 
luted in  water,  that  the  mixture  contained  not  much  more  than  ^^^  part 
of  the  secretion,  a  single  drop  of  such  diluted  fluid  is  capable  of  pro- 
ducing impregnation.  (^) 

By  the  excitement  of  the  sexual  passion,  which  also  influences  the 
itiuscle  termed  the  erector,  the  male  or^n  becomes  in  general  capable «f 
penet ratine  tl>e  vagina,  or  at  least  sufficiently  so  as  to  propel  an  adequate 
t|uantity  ot  the  essential  fluid  into  the  cavity  of  the  uterus,  or  possiblj 
into  the  Fallopian  tubes,  presently  described,  and  thus  completing  the 
sexual  congress.(r)  But  in  general  this  fluid  is  carried  no  farther  than 
the  uterus,  where  it  is  supposed  to  act  upon  the  ovaria  by  sympathy  or 
absorption ;(«)  and  even  a  much  less  efficient  penetration  may  occasion 
procreation,  as  if  even  the  entrance,  or  rather  mere  approach,  accom- 
panied with  any  contact^  be  no  farther  than  the  Labia  and  a  portion  of 
the  essential  fluid  be  there  deposited,  even  outside  the  hymen  and  vagina, 
although  the  hvmen  be  unbroken,  procreation  ma^  take  place  by  absorp- 
tion, so  that  the  circumstance  of  the  hymen  being  unbroken,  is  bj  no 
means  conclusive  evidence  of  virginity,  nor  does  it  exclude  the  possi- 
bility of  conception;  {t)  and  in  this  respect  it  will  be  found  that  our 
criminal  law  adopts  the  views  of  physiologists. 

Some  avthors  have  ot>servedy  that  in  males  the  sexual  passion  or  de- 
sire is  not,  strictly  speaking,  m^/mcftt;e,(t/)  but  that  it  is  connected  with 
ft  specific  and  very  powerful  nervous  sensation, (a?)  and  that  the  seat  of 
desire  is  in  the  cerebellum  of  the  brain,  which  has  been  called  the  sexual 
Sensorium,  and  that  hence  is  the  occurrence,  in  some  cases,  of  apoplexy 
taking  place,  pending  the  indulc^ence  of  the  passion,  an  incident  by  no 
means  of  rare  occurrence.  (^)     But  the  latter  notion  has  been  recentlj 


(/)  Cyclop.  Frac.  Med.  tit.  Impotence. 

(to)  Cyclop.  Prac.  Med.  tit.  Impotencef 
citing  also  Juvenal,  6th  Satire;  and  see  1 
Par.  &  Fonb.  197, 198;  Ryan,  Med.  Jur. 
98. 

(n)  3  Bost.  8;  2  Dungl.  Phy.  267. 

(o)  Id.  8  to  12;  and  Leeuwenhoek, 
Opera;  vol.  i.  24,  25;  2  Dungl.  Phy.  312 
to  315. 

(p)  3  Bost.  23,  24. 

(7)  Id.  51;  2  Dungl  Phy.  288. 


!; 


V)  Id.  27. 

>)  Id.  28,  note;  Dewees,  Midwif.  68 
to  70. 

(/)  1  Par.  &  Fonb.  203,  432,  436;  and 
see  Cyclop.  Prac.  Med.  tit  Impotence,  an 
intsance  where  conception  was  occasioned 
without  perforation. 

(u)  Edinb.  Trans,  vol.  vii.  67;  3  Bost 
13,  note. 

(x)  3  Bost  13;  ante,  271. 

(y)  See  fully,  EI.  Blum.  532,  533;  G. 
Smith,  467;  3  Par.  &  Fonb.  44;  but  see 
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denied  by  Desmoulins,  in  his  observations  on  the  nervous  system ;(2r)  chap.  x. 
hence  also  the  melancholy  consequences  of  excessive  or  irregular  indul-  Thb  Majm 

§ence8;(a)  circumstances  which  ought  not  only  to  influence  every  in-    Ohoahs, 
ividual  against  any  intemperance  as  regards  these  organs,  but  will  also  — — — 
account  for  certain  sudden  deaths  under  otherwise  suspicious  or  unac- 
countable circumstances. (6)    It  is  supposed  that  sexual  desire  is  greater 
in  men  than  women,  and  this  on  account  of  the  cerebellum  being  larger 
in  man  than  in  woman.(c) 

As  one  of  the  objects  of  this  work  is  to  examine  the  prineipiea  of  the  The  law  of 
existing  law  relative  to  injuries  to  the  person,  and  its  improvement,  a  few  rape,  &c. 
words  on  the  subject  of  rape  and  other  crimes  connected  with  the  sexual  *"d  the 
organs  may  here  be  admitted.    The  ecclesiastical  law,  the  common  law,  P"nciple 
and  the  statute  law  of  England,  have  uniformly  prohibited  all  sexual  in-  ft'proc^ds, 
tercourse  excepting  after  certain,  ages,  and  then  only  between  persons  ^  doubts 
legally  married;  and  they  subject  unmarried  women  to  censure  and  pu-  as  to  its  ez- 
nishment;  and  universally,  in  England,  an  unmarried  woman,  who  has  pediency. 
had  sexual  intercourse,  even  by  such  violence  that  she  was  unable  to  re- 
sist with  effect,  is,  in  a  degree  disgraced,  or  rather  no  longer  retains  her 
virgin  purity  in  the  estimation  of  society,  and  there  is  a  natural,  delicate, 
though  perhaps  indescribable  feeling  that  deters  most  men  who  know 
that  a  female  has  been  completely  violated,  though  manifestly  after 
every  effort  of  resistance,  from  taking  her  in  n\arriage,  but  which  does 
not  exist,  at  least  in  so  powerful  a  degree,  if  he  be  certain  that  the  sex- 
ual intercourse  was  incomplete  according  to  the  ancient  law  of  rape, 
which,  intending  to  distinguish  between  the  degrees  in  the  enormity  of 
offences  of  this  description,  made  a  marked  distinction  between  ineffec- 
tual attempts  completely  to  violate,  and  cases  where  the  violation  was 
80  complete  that  the  female  could  no  longer  be  considered  in  fact  a 
virgin,  and  therefore  required  the  most  explicit  evidence  of  such  a  com- 
pletion of  the  offence,  that  might,  under  ordinary  circumstances,  occasion 
conception;  and  consequently  not  only  the  actual  introduction  of  the 
male  organ,  but  also  of  the  essential  fluid  was  formerly  required  to  com- 
plete the  crime  of  rape,  and  without  which  proof  it  was  supposed  that  no 
roan  could  object  to  the  female  as  actually  contaminated  or  affected  in 
her  virgin  purity. 

In  that  state  of  the  law,  and  when  such  completion  of  the  operation 
was  essential  to  complete  the  offence  of  rape  and  other  crimes  connected 
with  the  organs  of  generation,  if  the  prosecutrix  failed  in  proving  either 
the  introduction  of  the  male  organ  or  of  the  fluid,  or  if  it  appeared  that 
the  prisoner  was  a  eunuch,  and  that  consequently  the  fluid  was  defi- 
cient in  perfect  seminal  qualities,  acquittals  frequently  took  place,  and 
other  indelicate  and  dimcult  questions  and  discussions  arose,  and  on 

3  Best  141,  where  sexual  desire  is  at-  sez;  see  Montaigne's  Essays  on  Impo- 

tributed  more  directly  to  the  presence  tence,  chap,  xx.;  Baumer's  Medicini  For. 

and  accumulation  of  the  seminal  secretion  135;  G.  Smith's  For.  Med.  457,  458;  and 

in  the  vesicuiz  seminales,  or  some  of  the  1  Par.  &  Fonb.  210,  211;  and  see  Cyclop. 

contiguous  parts;  and  in  3  Bost.  142,  it  is  Pmc.  Med.  tit.  Impotence,  moral  cause  of, 

doubted  whether  there  is  any  other  spe-  Ryan,  Med.  Jur.  107, 108. 

cific  agent;  but  the  former  supposition  of        (z)  3  Bost.  308;  ante,  271. 

the  nerves  and  of  the  cerebellum,  and        (a)  Cyclop.  Prac.  Med.  tit.  Impotence; 

even  sensoritim,  in  general,  having  the  and  see  3  Good,  166  to  169;  as  to  tabes 

principal  influence;    seems  to   be  well  dorsalis  and  night  pollution,  4  Good,  126; 

founded;    for,    however  superabundant  danger  of  climacteric  disease  by  marriage 

may  be  the  accumulation  of  the  secretion,  at  an  advanced  age,  Cyclop.  Prac.  Med. 

yet  unless  the  mind  concurs,  no  sexual  in-  tit.  Age. 

tercourse  may  be  accomplished,  as  esta-        {hi)  3  Paris  &  Fonb.  44. 

blished  by  the  instance  of  the  Earl  of  Es-        \e)  El.  Blum.  533;  ante,  271. 
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CHAP.  X.  that  account  the  statute  9  (reo.  4,  c.  di»  thus  enacted:  "And  whereas. 

TksMalx  upun  trials  for  the  cnmes  of  buggery  and  rape,  and  of  carnally  abusing 

Oaoaks,    girls  under  the  respective  ages  therein  before  mentioned,  offenders  fre- 

^^'       quently  escape  by  reason  of  the  difficulty  of  the  proof  which  has  been 

required  of  the  completion  of  those  several  crimes^  for  remedy  thereof 

be  it  enacted,  that  it  shall  n»t  be  necessary  in  any  of  those  cases  to 

firove  the  actual  emission  of  seed  in  order  to  constitute  a  carnal  know- 
edge,  but  that  the  carnal  knowledge  shall  be  deemed  complete  upon 
proof  of  penetration  only.^  At  first  this  enactment  was,  as  might  t>e 
supposed  from  its  terms,  construed  by  a  very  learned  judge  merely  to 
relieve  a  prosecutrix  from  the  necessity  of  her  proving  the  completion  of 
the  offence  accortling  to  the  old  law;  and  he  considered  that  if  the  es- 
sential fact  of  emission  were  explicitly  negatived  in  evidence,  then  the 
prisoner  must  be  acquitted  of  the  capital  charge;(cf)  but  in  subsequent 
cases  the  judges  decided  that  this  statute  not  merely  affected  the  evi- 
dence but  altered  the  character  of  the  offence;  and  that  therefore  as  well 
in  prosecutions  for  rape  as  for  carnal  knowledge  of  infants,  and  unnatu- 
ral crimes,  the  capital  offence  is  complete  if  perforation  be  proved,  al- 
though emission  be  negatived,(e)  and  this  although  the  hymen  be  un- 
broken, and  the  vao;ina  continue  so  small  that  even  a  finger  could  not 
be  introduced ;(/)  and  perhaps  as  a  eunuch  and  an  infant  under  the 
age  of  fourteen  may  be  capable  of  penetration,  though  not  of  perfect 
emission,  he  might,  since  th^  last  enactment,  be  convicted  of  a  rape  or 
unnatural  offence.(g) 

This  act  has  certainly  been  convenient  in  practice,  by  putting  an  end 
to  all  difficulties  of  that  nice  and  delicate  nature  as  regards  the  enume- 
rated criminal  prosecutions,  {h)  But  as  respects  questions  of  impotency 
in  suits  for  divorce,  and  as  regards  legitimacy y  it  may  still  be  essential 
in  medical  as  well  as  judicial  inquiries  to  ascertain  the  precise  compo- 
nents of  the  secretion. 
BoubtB  Perhaps  the  want  of  distinction  between  the  actual  and  perfect  com- 

whether  pletion  of  the  offence  and  cases  where  the  attempt  has  been  defeated, 
the  ^^  may  unfortunately  have  had  the  effect  of  inducing  some  offenders  to  eowi- 
Uw^of  noc  ^^^^^  ^'*^  outrage  in  cases  where,  under  the  old  law,  the  fear  of  the  higher 
bezpedi-  punishment  might,  especially  if  opposed  with  sturdy  resistance,  have 
ent  been  prevented.    Under  the  existing  law  capital  punishment  is  the  re- 

sult, although  there  have  been  an  incomplete  assault  and  the  slightest 
introduction  of  the  male  organ  infra  labia,  without  farther  perforation 
or  the  slightest  laceration  or  actual  injury  to  the  vagina,  and  although 
seminal  discharge  be  clearly  negatived.  An  offender,  under  such  cir- 
cumstances, knowing  that  he  may  be  equally  punished  whether  he  com- 
plete his  purpose  or  not,  naturally  resolves  to  complete  the  really  greater 
offence;  and  thus  cases  may  have  occurred  where,  contrary  to  tne  sound 
policy  of  legislators  in  framing  an  ascending  scale  of  punishment  in  pro- 
portion to  tne  injury  or  evil  to  be  repressed,  the  offender  is  not  induced 
to  exercise  any  locus  penitentioe,  but  completes  what  ii^  confessedly  a 
greater  injury.  Many  experienced  individuals  have,  therefore,  more 
than  doubted  whettKT  some  uiodiGcation  of  this  modern  law  is  not 
called  for.(0 

{d)  Per  1  aunton,  .T.  in  Rex  v.  Husselly  could  a  eunuch  now  be  convicted  of  a 

2  Mood.  &  M.  C.  N.  P.  122.  rape?    Accoi'ding  to  the  Romans,  it  was 

(e)  Cox's  case,  1  Mood.  Crim.  Ca.  3o7\  supposed  that  he  might,  in  fact,  deflower. 

Rex  V.  Meekspear,  id.  142.  tJmugh  not  impregnate,  1  Par.  &  F.  433, 

(/)  4  Car*  &.  P.  249;  Cox's  case,  1  434,  in  notes. 
Mood.  Crim.  Ca.  337.  (»)  It  is  not  here  intended  to  urge  that 

(g)  Semblt,  1  Par.  &  Fonb.  433,  434;  eveiy  brutal  attack  upon  a  female  does 

and  post,  383,  note  (o.)  not  deserve  very  severe  punishment;  but 

(A)  9  Geo.  4,  c.  31,  s.  13  to  19.    Quaere,  no  one  M'ho  justly  estimates  the  natural 


THB  MALE  ORGANS,  &c  888 


OHAP.  X. 
TnllAU 


In  legal  consideration  males  tmder  the  age  of  fourteen  are  incapable 
of  committing  the  crime  of  rape,  or  indeed  any  other  sexual  crime,(^) 
nor  before  Aat  age  can  they  marry,(/)  it  being  supposed  that  until  that   ^^* 
age  had  been  attained  that  the  two  capacities,  which  according  to  the 


ancient  Jaw  roust  have  combined,  could  not  exist;  and  it  being  expedient  The  age  of 
for  legal  purposes  to  fix  some  precise  age,  so  as  to  avoid  difficulty  in  puber^,  ^ 
evidence  and  uncertainty  in  legal  investigation .(m)    And  although  that  *»dc»paci- 
doctrine  originated  at  a  time  when  a  concluding  part  of  the  proceeding  ^  *®  ?*"*• 
was  essential,  as  affording  the  most  decisive  evidence  of  the  characteristic  •^  mjeg, 
of  manhood,  and  to  the  completion  of  the  offence,fn)  and  although  now 
that  part  of  the  process  is  no  longer  essential,  pernaps  a  different  rule 
mieht  without  impropriety  be  adopted,  so  as  to  include  offenders  of  an 
earlier  age  than  fourteen,  (who  are  between  that  age  and  seven,  leeally, 
capable  of  committing  other  crimes,)  yet  as  the  law  has  once  fixed  that 
age  as  the  earliest  time  when  the  ability  to  commit  a  sexual  crime  is  to 
be  considered  as  established,  it  is  most  probable  that  the  rule  would 
be  still  adhered  to,  although  one  of  the  reasons  for  its  adoption  has 
ceased,  (o) 

It  will  be  observed  that  our  law  merely  protects  infant  females  from 
too  early  sexual  intercourse,  and  under  the  age  of  ten  and  twelve  sup^ 
poses  her  incapacity  to  consent;(p)  whilst  improvidently  it  permits,  or 
rather  does  not  punish,  females,  especially  eldera,  who  not  unfrequently 
too  early  excite  the  indulgence  oi  imperfect  desires  of  male  infants,  so 
ruinous  to  their  ultimate  powers  and  health.  Nor  is  there  in  this  country 
any  punishment  against  males  under  fourteen  who  excite  in  others  or 
themselves  indulgence  in  prejudicial   propensities,  though  the  law  of 

feelings  of  man,  and  bis  repugnance  to  1  Hale,  P.  C  470;  3  Coke's  Inst.  50;  and 

form  a  matrimonial  connexion  with  a  fe-  see  G.  Smith*s  For.  Med.  407.    The  legal 

male  who  has  been  completely  violated,  consequences  of  the  alteration  of  the  law 

accorcUng  to  the  requisites  of  the  ancient  by  9  Geo.  4^  c.  31,  may,  perhaps,  be  more 

law,  wUl  hesitate  in  admitting  that  an  tn-  extensive  than  has  been  supposed. 

compute  attempt  \h  not  so  great  an  injury  (o)  See  also  1  Par.  &  Fonb.  191. 

as  tnat,  which  according  to  the  ancient  (p)  By  9  Geo.  4,  c.31,  s.  17,  it  is  enact- 

law,  must  have  been  completed;  and  in  ed,  thatif  any  person  shall  unlawfully  and 

legislating,  it  is  subnutted  that  somedis-  carnally  know  and  abuse  any  girl  under  the 

tinction  in  punishment  should  if  possible  ag^  of  ten  years,  every  such  offender  shall 

be  introduced.  be  guilty  of  felony,  and  being  convicted 

(*)  If  an  unnatural  offence  be  com-  thereof,  shall  suffer  death  as  a  felon;  ancj 

mitted  on  a  boy  under  the  age  of  fourteen,  'f  any  person  shall  unlawfully  and  carnally 

it  is  felony  only  on  the  part  of  the  indi-  ^now  and  abuse  any  girl,  being  above  the 

vidual  above  that  age,  1  Hale,  P.  C.670;  »&«  of  ten  years  and  under  the  age  of 

3  Inst.  39;  note  (n.)  twelve  years,  every  such  offender  shall  be 

(0  1  Bla.  436;  G.  Smith's  For.  Med.  6}!%  of  a  mjjdemeanor,  and  being  con, 

te^  t  i»..«i  fir  D  r<.  n  AQ  victed  thereof,  shall  be  hable  to  be  im- 

lor;  1  Kuss.  Bt  K.  ur.  o.  «.  prisoned,  with  or  without  hard  labour,  in 

{m)  1  Hale,  P.  C.  631;  4  Bla.  Com.  the  common  jail  or  house  of  correction, 

212;  and  see  1  Par.  &  Fonb.  191 .    There  for  such  time  as  the  court  shall  award. 

are,  however,  many  mstances  of  much  gect.  18.   And  whereas  upon  trials  for 

earlier  development  of  sexual  powers,  see  the  crimes  of  buggery  and  of  rape,  and  of 

id.  and  Cyclop.  Prac.  Med.  tit.  Impote  nee.  carnally  abusing  giris  under  the  respective 

(n)  12  Coke's  Rep.  37;  Hawk,  B.  ]«  ages  hereinbefore  mentioned,  offenden 

c.  41,  8.  3;  HUTa  ease^  I  East,  P.  C.  437,  frequently  escape  by  reason  of  the  diffi- 

438;  by  a  large  majority  of  the  judges,  cultyoftheproofwhich  has  been  required 

dissentient  Duller,  Loughborough,  and  of  the  completion  of  those  several  crimes; 

Heath,  C.J.  It  was  on  account  of  tlie  sup-  for  remedy  thereof,  be  it  enacted,  that  it 

posed  mental  as  well  as  bodily  imbecility  shall  not  be  necessary,  in  any  of  those 

of  a  boy  under  fourteen,  to  have  perfect  cases  to  prove  the  actual  emission  of  seed 

knowledge  of  the  immorality  of  the  act,  in  order  to  constitute  a  carnal  knowledge, 

that  it  was  decided,  that  if  an  unnatural  but  that  the  carnal  knowledge  shall  be 

offence  be  committed  on  a  boy  under  fotu*.  deemed  complete  upon  proof  of  pene* 

Aeen  it  is  felony  in  the  adult  party  only,  tration  only. 

50 
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GBAt.  X.  France  extends  to  all  acts  of  this  nature.    It  has  been  suggested  that 
Tkn  Uajm  when  this  has  been  occasioned,  as  not  unfre^uentlj,  by  the  profligate 
^^^"^    seduction  of  elder  matrons,  it  would  be  well  if  the  legislature  subjected 
?• —  them  to  punishment.    The  French  code  certainly  subjects  all  such  se- 
ducers to  imprisonment  for  two  years,  and  if  she  be  a  parent,  tutor,  or 
governess,  to  even  five  years'  imprisonment. 
Ofthephy-      The  period  when  the  ability  to  procreate  commences  in  both  sexes  is 
"oioncal    technically  called  puberty,  and  which,  in  fact,  is  not  in  general  apparent 
and  lenl     jq  females  or  males  till  the  age  of  fourteen  and  upwards,  though  toe  law 
bntf^Mi'  ^*^*  **•*  *S®  ^^  twelve  in  females,  and  fourteen  in  males.    In  males,  at 
tl^female  ^^^  ^  l^^  beard  gradually  appears;  the  voice  is  changed,  and  vulgarly 
capability   said  to  break,  though  in  reality  merely  becomes  fuller,  deeper,  and  more 
to  procre-   8onorous;(9)  the  secretion  of  semen  commences,  and  hereditary  diseases 
ateinge*    and  predispositions  become  more  identified,  and  the  menuf  faculties 
"***^         manifestly  oecome  more  rapidly  developed  ;(r)  and  whilst,  it  has  been 
supposed,  before  that  period  memory  hast>een  superior,  and,  consequent- 
ly, antecedently  was  the  time  to  pour  in  and  impress  tmtf  ideas  upon  every 
subject  of  mental  attainment,  yet  at  fourteen  has  arrived  the  time  when 
imagination  and  the  still  more  important  faculties,  of  reoBomng  and 
judgment^  become  predominant,  and  consequently  comparison  of  previ- 
ous attainments,  and  mental  taste  are  to  be  more  partici^larly  cuiti- 
vated.(9)    At  this  tumultuous  period  parents  and  preceptors  are  more, 
attentively  to  inculcate  moral  and  religious  principles,  so  as  to  counter- 
act the  increasing  corporeal  powers  and  the  passions,  and  more  deeply 
impress  the  value  of  diacretion  and.  virtue* 

At  this  time  the  law^  assuming  to  adapt  itself  to  the  physiolwcal  view. 
of  the  subject,  (though,  as  we  submit,  erroneously,)  treats  the  female  aodg 
the  male  tb  be  capaUe  o£  procreating,  and  though  it  forbids  sexual  inter* 
course  vv^th  a  female,  even  with  consent,  before  she  has  attained  the  aj^e 
of  twelve,(0  yet  permits  a  perfect  and  complete  marriage  of  a  male  who 
has  attaiq^.  fourteen,  and  a.  female  twelve.(tf)  By  the  ancient  ecclesi- 
asticaMaw,  (no  longer  in  force,)  (or)  a  male  under  fourteen,  or  a  female 
under  twelve,  and  above  seven,  might  marry,  although  such  marriage  was 
only  inchoate  and;  imperfect,  an4  either  of  them  might  on  attaining  their 
a^  of  puberty  disuigree  and  declare  the  marriage  to  be  void,  without  any 
diYonqe  or  sentence  in  the  spiritual  court,  unless  they  had  previously  per- 
fected the  requisite  sexual  congress,  and  shown  themselves  habwi  ad 
fnqfrif](t(mium;(jy)  hnd  our  common  law  so  far  concurred,  that  if  at  the, 
age  of  consent  the  parties  agreied  to  continue  together,  they  need  not  be 
married  again.(z).  But  a  marriage  under  the, age  of  seven,  except  in  the 
€1^ 'of  marriage  of  princes  made  by  the  state,  was  absolutely  void^a) 
I|i;a  ip^ical  as  well  as  a  judicial  view,  therefore,  it  may  still  become  a 
question  whether  the  male  or  female  were  or  are,,  in  fact,  habiles  ad 
rii(Urifnonium.{by 

'The  capacity  of  a  maje  to  procreate  nuty  be  refidily  supposed  to  con- 
tinue whilst  the  two  principal  faculties  continue  in  an  adequate  degree, 

Iq)  Ante,  1^^  (t»)  1  Jac  1,  c.  11,  a.  3;  Riw.  &  By. 

(r)  5  Good,  12;  3  Dungl.  Phy.  397;  G.  Cr.  C.  48;  1  BUu  C.  436,  n.  12. 

Snuth,  407, 496;  1  Par.  &:Fonb.  187;  and  (x)  Bills  or  aiiti  to  compel  pertbr- 

as  regards  the  vmce  at'thia  time,  the  mances  of  a  contract  to  many  <!aiinotnov 

laifynz  ai^d  glottia  are  rapidly  enlarged;  5  in  any  case  be  sustained,  4  Geo.  4^  c  76. 

Good,  8;  1  Par.  &  Fonb.  185;  and  see  (y)  1  Par.  &  Fonb.  170;  1  Hale,  P.  C. 

Johnson's  Diet  tit.  Puberty,  as  to  the  17;  G.  Smith,  407,  496,  in  notes;  1  Bb. 

eauae  of  change  of  voice  at  that  age;  Com.  436. 

Brous.  Phy.  55X  («)  Qo.  Lit  79. 

(•)  £1.  Blum.  18.  653,  654^  p.  534;  1  (a)  Swin.  Mat  Contr.;  and  see  Want. 

^ar.  8c  Fonb.  18i(.  h-  Nat 

'  (0  9  Geo.  4,  c.  31,  s.  17,  ante,  383.  (6)  1  Bla.  Com.  436. 
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but  the  period  of  ceisation  is  not  so  marked  as  we  shall  perceive  it  is  in  OBAr.  x. 
women  bj  the  cessation  of  catamenia.  The  ages  from  sixty-five  to  seventy  '^  •'^** 
have  been  supposed  the  general  limit. (c)     But  by  too  early  or  excessive,      *J^^ 

or  irregular  indulgence,  or  by  illness,  and  consequent  debility,  the  age  of — 

cessation  may  be  greatly  anticipated.  Whilst,  on  the  other  hand,  a  few 
extraordinary  instances  have  appeared  of  protracted  powers,  as  that  of  old 
Parr,  who  married  at  the  age  ot  122,  and  lived  till  he  was  152,  and  did 
penance  for  an  illicit  amour,  at  the  age  of  102.  But  these  are  singular 
exceptions,  and  in  general  the  rule,  as  observed  by  M.  Virey,  is,  that 
selual  ability  exists  only  between  the  ages  of  fourteen  and  sixty-five. 

We  are  now  to  examine  those  circumstances  which  distinguish  females  Miikfyp 
from  males,  or,  rather,  those  which  are  peculiarly  important  in  procrea-  ^***?.P*" 
tion,  and  this  is  marked  very  early,  even  at  the  instant  of  birth;  for  even  j^^J^I^ 
at  birih  tlie  average  weight  of  a  male  child  is  said  to  be  7lb.  5oz.  7drms.  Ju^d^edl 
whilst  that  of  a  female  is  only  61b.  1  loz.  6drms.(d)   Male  skeletons  also  aiiyhi thciv 
differ  from  the  female,  not  onlj  in  the  whole  combination,  but  also  in  the  orgtns  of 
form  and  properties  of  certain  individual  parts.    The  tmnes  of  the  female  genention. 
'are  smaller  and  more  delicate,  and  the  muactdar  impreasuma  and  asperi- 
ties are  less  distinctly  marked.    The  articulations  or  joints  are  smaller, 
and  in  other  enumerated  particulars  they  materially  differ.(e)    But  as 
-men  themselves  differ  so, much  in  their  relative  proportions,  any  differ- 
ences might  be  attributed  to  a  diminutive  size,  and  it  seems  that  the 
^only,  or  at  least  the  most  decisive  mark  by  which  a  female  skeleton  can 
1>e  at  once  distinguished  is  to  be  found  in  the  structure  of  the  pelvisn  and 
"^arises  from  the  obvious  design  of  nature  to  frame  the  female  in  that  part 
pore  capaciooslv  to  fit  her  to  become  a  mother.    The  capacity  of  the 
pelvis  ot  a  female,  at  the  level  of  the  linea  innofkinata,  or,  rather»  linea 
'Hio  pectineal  fbrmed  by  the  lower  part  of  the  inside  of  the  ileum  and 
Tidge  of  the  pubis,  i^  much  more  capaciotfs  from  side  to  side  than  in 
the  male,  (in  an  average,  with  reference  to  the  heisht  of  the  individual, 
of  about  one  inch  wider  than  in  the  male  pelvis.    The  entrance  or  brim 
of  the^  cavity  is  aUo  more  oval,  the  greatest  diameter  being  from  side  to 
side,  whilst  in  the  male  it  is  more  triangular,  and  ifi  males  the  greatest 
diameter  is  from  the  fore  to  the  back  part.(/)    In  other  wnrds,,uie  arch 
of  the  pubis,  or  front  border  of  the  inferior  .aperture,  is  much  larger  in 
women  than  in  hien,  which  circumstance  is  favourable  to  the  passage  of 
'the  head  of  the  child  at  the  time  of  birth,  and  constitutes  the  ihost  die- 
tHiguishing  mark  between  the  male  and  female  pervis.(^)    Several  other 
'differences  are  also  observable  in  this  part  of  the  human  skeleton.    The 
Inferior  transverse  diameter  of  the  pelvis  should,  it  is  said,  be  about  four 
inches  or  more,  and. if  it  be  much  less  there  is  hazard  in  labour,  and 
especially  if  there  be  only  an  inch  and  a  half  in  the  pubis  to  the  sa- 
'^nim;(A)  but  these,  t6gether  with  the  dimensions  Of  the  head  of  the  child, 
Vill  be  presently  more  particularly  examined,  (t) 

The  lungs  of  the  female  are  usually  less  than  those  of  the  inale;(i) 

^    (c)  Artier.  Cyclop.  Pnc.  Med  tit  Aces;        (/)  Id.  7^  to  79;  Pelvii,  Symphysis 

G.  Smith,  496;  1  Par.ti  Ponb.  170, 172,  Pubis;  5  Good,  140;  Caesarian  opeimtion, 

"b.  185;  Cyclop.  Pnc  Med.  tit  Impotence.  5  Good,  141;  1  Horner,  Anat.  lOiS,  107. 
In  Pimnce,  a  male  before  eighteen,  and  a        (g)  Dewees,  Midwif.  17  to  40;  Jameft' 

'woman  htforc  Jifieen^  cannot  many  with-  Bums,  1  to  24. 

oat  dispensation  from   the   king;  Code        (A)  5  Good,  140, 141;  3  Par.  k  Fonb. 

CivU,  Irm  i.  titi«  v.  pL  144^  145.  77   to  79;  Pelvis,  Symphysis  Pubis,  5 

(rf)  Dr.  Clark,  in  2  Phil.  Trans,  vol     ^  ^*^*  ^""^  opcvu^ao.  5  Good, 
l«pv.5  5  Good.  103;  1  Beck.  Med.  Jur.        ^^  p^  33^.  ^  ^  j^^  ^. 

^^^'  wif.  41  to  44;  James*  Bums,  34  to  37. 

(e)  5  Par.  &  Fonb.  77.  (k)  Meckel's  Anat.  by  Jourdan  aUd 
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OBAF.  X.  and  the  pulse  la  casteris  fMuribas  more  frequent  in  women  than  in  men,(r^ 
TkB  Malm  and  we  have  noticed  some  other  differences.(m) 

Of  Tsx        The  female  organs  of  generation,  with  their  collateral  parts,  are  macli 
FiMAU    more  numerous,  complicated,  and  elaborate  than  in  the  male.    The  part 
GaaAss  ov  which  the  male  bears  m  congress  is  quickly  accomplished,  and  is  confined 
^™^"   to  the  mere  act  of  penetration  and  impregnation,  and  there  terminates  f 
nov.Qft;   ^iiiis^  ^|jg  female,  although  when  sensible  of  the  proceeding  (which  is  by 
no  means  universal)  is  simultaneous  in  the  coosress,  yet  in  the  comple- 
tion of  her  part  she  has  to  undergo  a  series  of  operations  and  changes 
which  occupy  a  great  length  of  time,  and  comprehend  conception,  gesta- 
tion, parturition,  and  afterwards  lactation*  (o) 

The  female  With  respect  to  her  organs  of  gtnerationy  they  are  surrounded  and^ 
pelvi&{0  protected  by  the  pelvis,  of  which  a  general  description  has  already  been 
given,(/))  and  the  bones  of  which  in  front  (or  rather,  the  membranes  be- 
tween them,  for  the  bones  themselves  are  never  actually  joined,  accord- 
ing to  the  opinion  of  many)  have  providentially  a  capadty  to  open  or 
relax  in  their  membranous  connexion  to  a  small  extent,  (perhaps,  as  some 
contend,  two  or  three  inches  in  width,  in  parturition,)  and  orainarily  the 
head  and  parts  of  the  child  are  adapted  to  the  dimensions  and  such  ca- 
pacity .(9)  Thus  the  long  measure  of  the  child's  head  is,  from  the  ver- 
tex, or  crown,  to  the  chm,  5k  inches^  the  short  measure,  from  the  pro- 
tuberance of  one  parietal  bone  to  the  other,  is  S^  inches;  whilst  directly 
across,  it  is  4^  or  4^  inches;  so  that,  with  reference  to  the  beforemen- 
tinned  size  of  the  pelvis,  and  the  capacity  of  the  sutures  to  overlap  each 
other  and  compress,  there  is  not  usually  any  serious  difficulty  in  the  pas- 
sage of  the  foetus.(r)  The  female  organs  of  generation  themselves  may 
be  treated  as  principally  of  five  orders^yir^/,  the  bony  pelvis;  secondly, 
the  external  fleshy  parts  bounded  by  the  hymen;  thirdly,  the  hymen^ 
vagina,  and  other  parts,  which  receive  the  male  organ  and  semen,  and 
convey  the  latter  towards  its  destination ;/ot/r/^,  Uie  organ  upon  which 
the  male  semen  is  considered  principally  to  act  so  as  to  perfect  the  in- 
ception of  a  foetus,  and  called  ovarium;  and,  fifthly,  the  organ  which  is 
destined  for  the  reception  and  nutrition  of  such  fcstus  after  it  has  been 
so  perfectly  originated,  and  which  is  called  the  uterus,  or  womb,  {s)  A» 
an  adequate  knowledge  of  the  correct  anatomical  and  physiological  view 
of  all  the  parts  of  these  organs  is  freauently  of  the  utmost  importance  in 
judicial  inquiry,  we  must  here  consiaer  them  in  natural  order. 

Breschet,  vol.  in.  521;  and  see  Denman*s  Blum.  Lect.  Mid.  18;  5  Good,  214.    But 
Prac.  Mid.  7th  edit  20;  and  post  it  seems  that  an  actual  separation  does 
(/)  £1.  Blum.  4th  ed.  89.  not  univarMUy  take  place  at  the  time  of 
(m)  Ante,  376.  delivery;  see  Dr.  Denman's  Prac  Mid. 
(n)  See  Anatomical  description,  2  Hor-  7th  ed.  8.     Though  most  who  have  home 
Aer,  Anat  100  to  120;  2  Dungl.  Phy.  268  many  children  declare  they  have  uniform- 
to  275.  ly  experienced  such  separation.  See  eori- 
(0)  3  Bofit  14.  tra,  Dewees,  HMwif.  21  to  28. 
(  p)  Ante,  74>  (r)  James'  Bums,  26f  ante^  385, 
(j[)  Dr.  Denman't  Piac.  Blid.  7th  ed.  («)  3  Bost  U. 
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Explanation  of  Pelvit, 

1.  Lut  lumbiT  Tcrtebn.  10.  Acetabulum  or  socket  for  the  heftd  of 

3.  Sacnim.  the  thighbone. 

3.  niuin.  11-  Thyroid  foramen,  or  fonn»en  onJe. 

4.  Fubii.  13.  Holes  for  sacral  nerrei. 

5.  Ischium.  13.  Socro  iscbiatic  notch. 

f.  c^^kp.w^  "■  8y-pbr-.pubi. 

It.  Crest  of  ilium.  "•  A™*"  of  pub* 

9.  Anterior  inferior  spine  of  ilium.  16.  Tuberosity  of  Ischium. 

Explanalion  of  Spuial  column  and  Pelvis. 
1.  Atlas.  7.  Sacruui. 

3.  Sixth  cervical  vertebrae.  6.  Coccyi. 

3.  Twelve  dorsal  vertebrx.  9.  Sftcio  iscbiatic  DOtch. 

4.  Fifth  lumbar  vertebrx.  10.  Acetabulum. 

5.  Crest  ofilium.  11.  Ospubia 
G.  Ilium.  12.  Iscliium. 

The  above  plate  first  describes  a  lateral  view  of  all  the  veriebrat,  PUteoT 
cervical,  doreal,  and  lumbar,  and  of  the  sacrum,  os  cocc^gis,  and  lateral  ^^  pehm. 
boaesofthe  pelvis;  and,  gecondly,  is  prefixed  a  front  view  of  the  pelvis, 
with  all  its  component  bones  atid  parte,  and  their  names,  and  the  know- 
ledge of  which  is  indispensable,  not  only  to  those  who  immediately  prac- 
tise midwifery  and  surgery,  but,  in  some  cases,  to  lawyers.(() 

The  spioal  column,  with  the  pelvis  at  the  base,  in  its  perfect  natural  TbelinaaW 
state,  is  bent  as  appears  in  the  above  plate.(u)     The  pelvis  itself  may  pelvis, 
be  considered,  first  with  reference  to  its  bones,  and,  secondly,  its  central 
cavity.    The  principal  of  these,  with  their  names,  are  shown  in  the  above 
plate  of  the  pelvis.   In  the  adult  state  it  is  composed  of  four  bones,  namely. 
Die  MacTwn,  the  os  coccygi»  below  it,  and  the  two  ona  xnnominata,  one  on  T\\^  bone* 
each  side,  and  which  together  form  (as  may  be  collected  from  the  name  of  the  pfl- 
pelvis)  the  appearance  of  a  bann  with  the  centre  or  bottom  removed,  and  via. 
through  which  tower  aperture  the  child  escapes;  but  these  four  in  infancy 
arecomposedof  several  more  tmnes,  which  gradually  become  so  united  as 
scarcely  to  be  distinguishable;  but  still  the  different  parts  retain  several 
more  names  than  those  of  the  four  principal  enumerated  bones,  {x)    The 

(0  SeeUr.  Wm.Hunter'sHedlcalOb-  Deweea,  HIdwif  17  to  31(  Dr.  Byao's 

servationa  and  Inquiries  relative  to  tlie  Work^  be, 

Bonea  of  the  PelnB;  Dr.  Denman's  Fnc.  (u)  See  ante,  70,  71. 

Hid,  1  to  27;  3  Horn.  Anat.  104  lo  106,  (x)  1  Homer,  Anat.  99  to  IM. 
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CHAP.  X.  taerum  is  a  distinct  bone,  though  in  continuation  of  the  lumbar  vertebrae, 
Tn  Tm-  and  usually  contains  six  bones,  called  faUe  vertebrss,  and  in  the  inner 
'^~  surface,  of  which  there  are  five  pairs  of^  or  ten,  holes,  (or  sometimes  only 
four  pairs,  with  eight  holes,)  through  which  nerves  pass  for  the  supply  oT 
the  contents  of  the  pelvis,  and  a  continuation  of  the  spine  (which  latter 
is  termed  the  eaudaequina)  passes  down  the  upper  tour  of  these  false 
vertebrae,  and  sometimes,  in  the  latter  stage  of  gestation  and  during 
labour,  the  pressure  of  the  child  upon  these  nerves  occasions  cramps,  not 
unfre(][uently  complained  of  in  that  stage.  The  sacrum  externally  and 
poi^tenorly  is  rou^,  with  numerous  elevations  and  depressions  for  the 
insertion  of  muscles.  The  08  coecygia  is  that  bone  wnich  in  the  plate 
appears  at  the  bottom  of  the  os  sacrum,  and  is  usually  composed  of  four 
bones,  gradually  diminishing  nearly  to  a  point,  and  the  last  of  which  is 
sometimes  called  ihelittle  angle  of  the  sacrum;  but  the  os  coccrygis,  in  its 
proper  state,  is  composed  offour  distinct  bones,  not  united  to  the  sacrum, 
though  articulated  by  intermediate  cartilages,  but  which,  in  their  proper 
state,  are  in  a  degree  pliant,  so  as  to  be  bent  or  forced  t>y  the  pressure  of 
the  child,  or  artificial  means,  at  least  an  inch  backwards,  and  thereby 
to  that  extent  enlarging  the  passage  from  front  to  back  (usually  from 
four  inches  to  Jioe  inches.)  Where  there  has  been  a  complete  anchj*- 
losis,  or  ossified  junction,  between  the  sacrum  and  the  os  coccygts, 
destroying  the  due  pliancy  of  the  latter,  and  diminishing  the  power  oi  en- 
larging the  dimensions  of  the  passage  of  the  child  during  parturition,  then 
'the  use  of  the  fcNrceps  may  be  required,  especially  when  women  begin  to 
breed  late  in  life,  and  other  remedies  may  become  advisable  for  the  pur- 
pose of  enlarging  the  cavity  of  the  passage.  There  are  two  oasa  innominata^ 
namely,  oneon  each  side,  and  the  description  of  one  will  suffice  for  both. 
This  is  a  broad  large  bone,  composed  originally  of  three  bones,  and  forms 
the  fore  part  arid  one  side  of  the  pelvis.  The  three  bones  which  are  s6 
united  at  maturity  that  no  division  is  perceptible,  still  retain  their  orij;inal 
^mes,  namely,  the  os  ilium,  os  ischium,  and  os  pubis.  The  ilium  is  the 
lippermost,  and  forms  the  principal  part  of  the  basin-like  appearance  of 
&e  pelvis,  and  has  its  various  named  parts,  as,  at  the  top,  the  eriatOy 
Vulgarly  balled  the  hip;  the  linea  ilio  pectiriea,  extending  round  towards 
Hhe  sacrum.  The  iachium  forms  the  lowest  external  part  bf  the  os 
Innominatum;  its  parts  are  usually  described  under  the  names  of  bodj, 
tuberosity,  or  obtuse  process  and  ramus;  in  its  body,  and  nearly  in  the 
'centre  and  strongest  part  of  the  entire  os  innominatum,  and  so  placed  as 
l)est  to  bear  the  weight  of  the  supei^tructure  and  facilitate  the  motion  of 
the  t^ish,  is  the  acetabulum^  being  the  socket  of  the  thi^h  bone.  The 
'oa  pubia  forms  the  loweat  and  inner  part  of  the  os  innominatum,  and  is 
Visually  considered  in  three  parts,  namely,  its  body,  its  spine»  and  the  fa- 
^ua;  the  body  extends  from  the  central  division  towards,  and  contributes 
tn  the  formation  of  the  acetabulum;  the  anterior  part  of  the  oapubia  is 
'called  the  angle,  or  spine,  and  constitutes  that  surface  which,  being  joined 
•(or  rather  connected  by  membranes)  to  the  opposite  os  pubis,  forms  the 
ayn^hyaia  o(  the  ossa  pubis,(^)  and  is  vulgarly  called  the  share-bone,  and 
"will  be  presently  noticed  as  regards  parturition.  The  two  ossa  pubis 
^connected  together  form  on  the  external  or  inferior  *side  an  unequal  con- 
'cavity;  but  on  the  internal  or  superior  surface  they  are  pretty  equally 
convex,  and  both  the  edges  have  a  small  degree  of  ilexure  outwards.  The 
'arehofihepubiais  formed  by  its  two  descending  processes^br  rami,  which 
diverse  and  meet  the  correspond  ins;  processes  of  the  two  ischia,  which 
ascend  to  join  them.     Thus,  the  inferior  aperture  of  the  pelvis  is  formed 

(y)  Symphyaiif  from  avf  and  ^im,  ad-  gether,  and  in  one  sense  means  a  growing 
kaareaoh  and  the  terra  in  its  original  signi-  together  in  adults  of  bonea  which  in  in- 
'ficafion  denoted  a  cohesion  or  growing  tor    fancy  were  distinct 
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br  the  diverging  rami  of  the  pubts  and  ischta,  the  toberoaity  of  each  is-  ohap.  z. 
cnianiy  the  point  of  the  o8  coccygis,  and  two  oblique  ligaments,  extending  Tn  Fs- 
forwards  from  the  os  cocc^jrgis  to  each  tuber  iachii.  ***■  ^ 

These  bones  are  respectively  linked  or  connected  by  intervening  car-  *^^^  ^^ 
tilages,  and  the  two  ossa  innominata  are  joined  together  in  the  front  Ligunento 
wherever  they  meet  by  a  cartilage,  which  covers  the  scabrous  end  of  each  ^**^2^ 
bone,  and  the  space  between  them  (usually  about  four  lines,  or  the  third  ^|.^' 
of  an  inch,)  is  filled  with  a  ligamentous  substance,  and  which  connexion  gm^ym 
is  called  the  symphyaia  of  the  oaaa  pubis.  of  the  cm 

It  has  long  been  the  subject  of  coniroversy  whether  in  pregnancy  or  at  pobisb 
the  time  of  labour  there  is  uniformly  a  considerable  temporary  separation 
between  these  ossa  pubis*  ana  to  what  extent.  The  best  authorities  con- 
sider it  unquestionable  that  such  expansion  sometimes,  if  not  generally, 
takes  place  when  requisite,  but  that  it  is  not  universally  so.(z}  Even  m 
roan  a  separation  has  occurred  to  the  extent  of  some  inches,  occasioned 
by  a  sudaen  blow.  (2) 

With  respect  to  the  general  form  and  capacity  of  the  upper  and  lower  Dimen- 
parts  of  the  pelvis,  which  vary  considerably  in  ever^  individual,  some  sionsof  ca« 
authorities  state  thajt  tlie  superior  aperture,  which  lies  horizontally  ra-  vi^  of  pelf 
ther  b^lovK  the  lowest  lumbar  vertebrae,  is  triangular,  whilst  others  state  ''^. 
it  to  be  oval,  with  the  widest  part  from  one  side,  to  the  other.    But  that 
the  tn/mor< aperture,  indepenaently  of  the  ligaments  and  soft  parts,  can- 
not be  said  to  resemble  any  known  or  general  form,  on  account  of  its. 
irre^larity,  though  the  widest  part  is,  from  the  inferior  edge  of  the  sym- 
physis in  fropt  to  the  point  of  the  os  coccjrgis  behind,  allowing  for  the 
proeressive  motion  of  that  bone,  about  five  inches.(a) 

With  respect  to- the  seneral  dimensions  of  the  upper  and  lower  aper- 
tures and  cavity,  providentially  it  will  be  found  that  in  general  nature 
has  proportioned  the  parta  to  the  size  of  the  child  to  be  born,  (6)  so  that 
in  ordinary  circumstances  the  delivery  is  an  operation  of  nature,  and  on 
that  account  females  in  this  and  every  country  (in  France  termed  Sagu 
feminua\  have  been  allowed,  as  it  has  been  termed' to  "  assist  nature,^^ 
althougn  wholly  unscientific ;^c)  but  modern  refinements,  not  allowing 
adequate  healthy  exercise  dunns  the  progress  of  growth,  and  still  worse, 
compressing  dresses  and  bad  habits,  have  occasioned  such  numerous  de- 
formities and  deviations,  especially  in  the  hi^er  classes,  that  no  branch 
of  medical  science  is  now  01  more  practical  importance  than  the  obste- 
^c  art.(cf) 

In  a  healthy,  well  exercised,  and  consequently  in  general  well-grown 
^oman,  subject  to  very  few  deviations,  the  dimensions  and  the  capacity 
of  the  bone  of  the  fenmle  pelvis  is  upon  the  average  at  the  upper  aper- 
ture, t\  e.  from  the  iqfper  part  of  the  sacrum  to  the  upper  edge  of  the 
aymphy^s,  about^otir  inches^  and  between  the  two  sides,  it  is  aboutyit?^ 
inches  and  five  inches  and  a  quarter;  at  th^  inferior  aperture  the  di- 
mensions are  in  a  dei^ree  reversed,  the  narrowest  part  being  between  the 
^ides.  The  perpendicular  depth  of  the  pelvis,  from  the  upper  part  of  the 
sacrum  to  the  point  of  the  os  coccygis,  is  about  five  inches;  but  this  will 
be  increased,  when  the  latter  bone  is  pressed  backwards.  From  the 
margin  of  the  pelvis  to  the  inferior  part  of  the  obtuse  processes  of  the  is- 
chia,  the  depth  iaabout  three  inches,  and  at  the  symphysis  about  one  inch 
and  a  half.  Moreover,  the  depth  of  the  pelvis  at  the  posterior  part  is 
rather  more  than  three  times  the  depth  at  the  anterior;  and  there  is  a 

(z)  Dennuui's  Prac.  Mid.  7th  ed.  8  to  Med.  Jtir.  89. 
13  { ante,  383 ;  see  Dewee%  Midwif.  3 1  to        (ji)  As  to  the  parts  distorted  and  degree 

38.  of  defect,  and  the  proper  proceedings, 

(a)  Id.  19;  Dewee%  Midwif.  38,  39.  see  Denman's  Pr.  Mid.  345,   346;  and 

(6)  Id.  31;  1  James'  Bums,  30,  31.  post,  3d  part;  also  Dewees,  Midwif.  38  to 

(c)  Dennian's  Pr.  Mid.  344^  345;  Ryan,  30;  1  James'  Bums,  39  to  ZS, 
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CHAP.x  ijradiitl  change  between  the  two  extremes,  when  the  liganents  are  con- 

T^  Fs-  sidered  as  parts  of  the  otttline  of  the  inferior  aperture,  (e)    The  know* 

^^^  &e!  ledge  of  these  capacities  assists  the  medical  practitioner  in  judging  how 

oAy^&c  f^^  ^^  1^^^  ^f  ^^  ^l^-|j  1^^  proceeded  through  the  pelvis,  and  prevents 

any  error  that  might  proceea  from  the  feei  of  the  bead  at  the  anterior 
part^e)  It,  however,  has  been  cautiously  obseryed,  that  no  surgeon 
should  proceed  alone  upon  mechanical  principles  in  assisting  birth.(/) 

The  aier'  We  have  secondly  to  consider  what  are  termed  the  external  parts  of  ge- 
"*'  **5*^  neration,  and  which  are,  the  mons  veneria,  with  the  anciently  termed  tres- 
nmtion"  ^"*  ^^  ^^^  thereon,  the  labia  pudendi,  the  perinasum^  (extending  from 
the  uppermost  part  of  and  between  the  labia  and  the  anus,)  and  tne  an- 
terior part  of  which  oertn^um  is  called  the  commissure.  On  separating 
the  labia  pudendij  the  more  internal  parts  are  brought  into  view,  con- 
sisting of  the  ditoris,  (in  ancient  law  termed  superlabia^)  the  nymphse^ 
triangular  space  between  the  nymphae,  the  meatus  urinarius,  the  orifice 
of  the  vagina,  the  hymen  lying  in  the  vaginal  orifice,  and  the  carunadss 
myrtiformeSy  which  may  co-exist  with  the  hymen,  (g^J  which  might  con- 
clude the  enumeration  of  these  external  parts,  as  being  the  barrier  be- 
tween the  external  and  internal  parts;  but  as  the  principal  parts  of  the 
hymen  are  connected  with  the  internal  parts,  it  will  be  more  properly 
examined  with  them. 

tlie  pu-  The  Pudendum  (including  the  Mons  Veneris  and  the  Tressoria)  is 
dendum  or  placed  above  the  upper  part  of  the  great  ori  fice  called  the  Fossa  Magna,  and 
pubesfor  ^|g  ^g  usually  in  adult  women  covered  with  hair,  called  in  ancient  law 
J?|^[^j|^^  proceedings  tressorifi^{h)  and  which  extends  towards  the  edge  of  the  labia 
(A)  pndendi  on  each  side,  and  extends  perpendicularly  from  the  mons  veneris 
towards  the  lower  part  of  the  aperture,  and  within  about  an  inch  of  the 
anus,  and  which  intervening  part  is  called  the  anterior  perineum.  The 
absence  of  this  tressoria  has  amongst  the  vulgar  been  considered  matter 
of  reproach;  and  we  have  on  record,  evidence  of  the  barbarous  state  of 
the  law,  that  when  a  female  has  been  detected  a  third  time  in  incontinent 
practice  in  the  vicinity  of  the  superior  courts  at  Westminster,  this  tres- 
soria was  in  punishment  of  the  offence  cut  off  in  open  court  (i)    Some- 

(e)  Denman's  Pr.  Midwifecy,  7th  ed.  20,  caUed  the  extenud  labia,  and  the  nymphs 

Dewees,  Midwlf.  28  to  38;  and  as  to  the  or  internal  labia.  They  are  surmounted  by 

usual  and  appropriate  size  of  the  child's  a  slight  prominence  of  fat  placed  on  the 

head,  Dewees,  Midwif.  41  to  44.  The  pel-  ossa  pubis,  and  covered  with  hair,  called 

vis  may  be  divided  into  two  parts,  the  true  the  tressoria.    Within  the  labia  externa,  at 

and  the  &lse,  by  the  linea  ilio  pectinea;  the  upper  part,  is  the  superlabia  or  clitoris, 

the  upper  or  false  requires  little  attention  corresponding  in  structure  and  appear- 

from  the  aeeoucheur.    Tlie  true  or  lower  ance  to  the  male  member  (or  penis.) 

-  part  may  be  divided  into  three  portions,        (»)  T^^iliGErsAaijrea  cose,  10  Coke's  Rep. 

the  brim,  the  cavity,  and  the  outlet.    The  77,  In  this  case  the  counsel  in  the  course 

shape  of  the  pelvis  is  aoal,  its  long  measure  of  argument  thus  observed:  "  And  as  to 

from  side  to  side,  its  short  measure  from  the  said  case  of  7  Edw.  3,  c.  23,  b.  24  a, 

before  to  behind;  it  is  five  or  five  and  one  by  the  common  law  it  belongs  to  the  ofllioe 

quarter  inches  from  side  to  side,  four  ofthe  marshal  to  protect  the  court  from 

inches  from  behind  to  before,  and  five  and  whores,  as  appears  in  Fleta,  lib.  2,  c.  5, 

one^eighth  inches  obliquely;  but  the  re-  (3  Inst.  205.)    Mareschalli  interest  virga- 

gularity  of  the  oval  is  broken  in  upon  by  tarn  a  meretricibus  omnibus  protegere  et 

the  promontory  of  the  sacrum.  delibcrarc  ct  habet  Mareschal'  ex  consueti- 

/i-\Tk  •  T»    »«•  1  on  o«  r»  dine  pro  q'ualibet  meretrice  communi  infra 

(/)  Denman  s Pr. Mid.  22, 23;  Dewees,  ^.J  u Jl-*-  •.,.,..«*«  aa  ^-'.^^  v^  ^ 

.-.Y  'p  ¥  i,„j\     "•  metashospitiimventa4dprimoaie;quacsi 

Miawit.  inirod.  xiiu  .^^^^^  j^^  ^^^j^^,^  ^^^^  inveniat',  capiatur  et 

(g)  2  Homer,  AnaL  100  to  104;  2  cor»  seneschal'  inhibeant*  ei  hospitia  legis 

Dungl.  Phy.  268  to  370.  reg',et  liberor*  suor',  ne  itemm  ingrediaUir 

(A)  Perhaps  the  following  description,  ct  nomina  ear'im  brevient';  quae  si  itenun 

tnay  be  preferable.    The  term  pudendum  inventx  fuenint  bospit'  secutrices,tunc  ant 

is  applied  to  the  external  parts  of  the  fc-  remancant  in  prison^l  in  viiiculis,aut  sponte 

male,  consisting  of  two  elliptical  folds,  prxd*  hospit'  abjurcnt,  qux  si  autem  (ertio 
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times  the  ossa  pubis  have  been  divided,  not  indeed  bj  separating  the  chap.  x. 

bony  part,  but  merely  the  intervening  li^ments  or  membrane,  or  the  The  F»- 

Caesarian  operation  has  been  resorted  to  in  order  to  secure  the  child,  *^u  ^^ 

though  usually  &tal  to  the  mother.(ifc)  *'^"'^  ^^' 

The  CUioris,  sometimes  called  Superlabia^  (because  it  is  placed  above  Clitaris  or 
the  labia  on  each  side  of  the  aperture,)  is  situate  just  below  the  pubes,  or  auperb- 
mons  veneris,  and  extends  about  half  an  inch  in  leneth,  and  about  the  bn.(0 
third  of  an  inch  in  thickness.    It  has  been  considered  by  9ome  as  the 
seat,  or  at  least  manifestation  of  desire;  and  anciently,  if  an  incontinent 
woman  was  detected  a  fourth  time  in  the  vicinity  of  the  superior  courts, 
this  superlabia  was  amputated  in  open  court.(m)    But  whatever  addition- 
al influence  this  part  may  have,  it  is  now  supposed  that  female  sexual  de- 
sire is  principally  a  nervous  function,  originating  in  the  cerebellum  of  the 
brain,(n)  though  that  supposition  we  have  seen  has  also  been  denied,  (o) 

Below  the  Clitori»w^  two  bodies  called  nwnphss,  which  run  oblicjuely  The  nym- 
downwards  and  outwards  along  the  inside  of  the  labia.    These  assist  in  P^f  ^^ 
directing  the  course  of  the  urine  from  the  urethra*  lahi^ijf) 

The  internal  parts  are  the  Bymen,  the  Vagina^  Uterus^  Fallopian  The  inter- 
Tube$t  Ovaria,  ic.  The  orifice  of  the  vagina  is  placed  immediately  ^  oi|;tns, 
under  that  of  the  urethra,  which  conveys  the  urine  from  the  bladder,  and 
the  upper  part  horizontally  in  the  fleshy  part  over  the  bone  tlescribed  in 
the  antecedent  plate.  In  the  virgin  state  the  orifice  of  the  vagina  is  more 
contracted  by  the  substance  called  the  Hymen,  (so  called  from  the  Greek 
word  vfuit,  pellicula,  a  thin  skin  or  membrane,(9)  which  partly  sur- 
rounds it;  but  its  circle  is  incomplete  at  the  upper  part  of  the  vagina, 
next  the  orifice  of  the  urethra,  the  broad  part  being  turned  downwards. 

The  Hymen  is  a  thin  tense  membrane,  usually  situate  at  the  entrance  The  hy- 
into  the  vagina,  of  an  oval  figure,  sometimes  circular  and  sometimes  se-  nien.(r) 
milunar,  and  shutting  up  the  greatest  part  of  the  pa8sage.(«)    But  some- 
times it  has  been  found  an  mm  and  a  half  within  the  vagina.(/)    When 
this  hymen  has  been  ruptured,  it  degenerates,  according  to  the  opinions 
of  some  authors,  into  small  conicaT  papUke,  termed  caruncula  myrti-  Carunculx 
formes,  from  their  supposed  resemblance  to  myrtle  berries,  and  the  ap-  myrtifor- 
pearance  of  which,  instead  of  the  hymen,  is  one  of  the  signs  of  the  loss 
of  virginity .(t«)    At  the  upper  part  there  is  a  aemUttnar  vacancy,  in- 

inventz  fuerint,  considerabitur  quod  am-  (n)  Ante,  381;  Kl.  Blum.  532,  533. 

putetero*  trtnoria  et  tondeantur;  quae  (o)  Ante,  371,380,  .i81. 

qttidem  ri  quarto  invenient,'  time  ampu-  (p)  See  alao  post,  398, 399,  in  descrip- 

teter  eis  tuperlabia,  ne  de  eaetero  eoneupii'  tion  of  signs  of  virginity,  and  as  to  defects 

eani  ad  libidinem."    Modem  anatomists  in  vagina  or  hymen,  and  remedies,  &c., 

and  physiologists  deny  such   supposed  1  Par.  &  Fonb.  207,  208,  431;  1  James* 

consequence  of  tlie  latter  barbarous  am-  Burns,  54;  Dewees,  Dis.  Fern.  27  to  30. 

putation.  (q)  1  Paris  &  Fonb.  129,  note  (a,) 

(A)  5  Good,  141;  6.  Smith,  329;  Coop,  where  this  membrane  is  fully  described; 

Surg.  Diet.  tit.  Caesar,  operation;  1  Paris  Dewees,  Midwif.  47. 

&  Fonb.  226,  274^  and  post.  (r)  See  post,  398,  399,  as  to  the  signs 

(/)  As  to  the  clitoris  in  general,  see  2  of  virginity.    If  the  hymen  be  without 

Homer,  Anat  101, 102;  Dewees,  Midwif.  any  aperture  whatever,  an  operation  may 

45,  46;  1  Paris  &  Fonb.  207,  286,  288»  become  esisential  at  puberty;  G.  Smith, 

307;  as  to  cutting  it  off,  see  5  Good,  79,  410;  1  Par.  &  Fonb.  207;  1  James'  Bums, 

80;  3  Good,  239;  El.  Blum.  530;  The  56'y  Dewees,  Dis.  Fern.  43. 

ManhiUaea  cate,  10  Coke,  Rep.  77;  ante,  (s)  2  Dungl.  Phy.  271 ;  2  Hor.  ADatl06. 

390,  note  (t/)  as  to  the  enlargement  of  (t)  1  Paris  &  Fonb.  429,  430. 

the  clitoris,  sec  1  Paris  &  Fonb.  286, 288;  (u)  But  sometimes  they  co-exist  with 

1  JamM*  Bums,  55.  the  hymen,  ante,  382,  n.  (gf)  Dewees^ 

(m)  Id.  ibid.;  ante,  390,  note  (t.)  Midwif.  4a 
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CHAP.x.  tended  for  the  transmission  of  the  menstrual  fluid,  so  that  it  assumes  the 
Tjik  Fs-  form  of  a  crescent,  a  circumstance  which  affords  the  true  explanation  of 
XMA  0»-  the  origin  and  meaning  of  the  symbol  so  characteristically  assigned  to 
^^">  ^^'  Diana,  the  goddess  of  Chastity .(w) 

llie  va-  The  vagina  itself  is  a  membranous  canal,  which  extends  from  the 

S"^  hymen  to  the  cervix,  or  neck  or  orifice  of.  the  uterus.    It  is  situated  be- 

tween the  bladder  and  the  rectum,  and  extends,  a  little  beyond  the  ori- 
fice of  the  uterus.  The  dimensions  of  the  va^na  vary  according  to  the 
temperament  of  the  body,  and  become  larger  in  women  who  have  borne 
children.  The  canal  of  die  vagina  is  composed  of  dense  cellular  mem- 
brane, and  some  circular  muscular  fibres,  lined  with  mucous  membrane, 
and  furnished  internally  with  numerous  rugse,  or  wrinkles  and  nervous 
papillae,  which  add  to  tne  sensibility  of  the  canal.  These  are  deepest, 
largest  and  most  crowded  towards  the  anterior  part  of  the  vagina,  ana  are 
more  conspicuous  in  virgins,  less  so  in  married  women,  and  become  more 
and  more  effaced  in  those  who  have  frequently  borne  children.  The  va- 
gina, or  canalis  uteri,  is  destined  to  receive  the  male  organ,  and  in  it  the 
semen  is  deposited,  whilst  on  the  other  hand  the  menstrusd  discharge  is 
poured  out  irom  the  inner  surface  of  the  uterus,  and  is  passed  off  through 
the  vagina,  and  through  which  also  the  foetus,  its  membranes,  and  the 
subsequent  discharge  are  successively  expelled.(ar) 

The  ute-        The  Uterus,  commonly  called  the  womb,  in  its  unimpregnated  state,  is 
^'^^  a  compact,  dense,  solid  body,  of  a  triangular  form;  in  an  adult  woman  is 

in  length  about  two  and  a  half  inches,  in  thickness  one  inch,  in  breadth  at 
the  fundus  something  less  than  its  lencth,  and  at  the  cervix  or  neck  about 
half  or  three  quarters  of  an  inch,  and  nas  been  describ<Ml  as  resembling  a 
compressed  pear.(^)  It  is  possessed  of  great  muscular  power  of  contrac- 
tion, though  some  physiologists  deny  the  existence  of  muscular  fibres.(z) 
The  internal  cavity  of  tlie  uterus,  like  its  external  part,  is  of  a  triangular 
(  form,  but  is  small  m  proportion  to  the  external  size  of  the  organ,  such 

cavity  being  so  small,  previous  to  impregnation,  as  to  be  scarcely  capa- 
ble of  containing  the  kernel  of  an  almond,  and  has  in  its  unimpr^nated 
state  its  opposite  surfaces  closely  applied  to  each  other.(a)  A  more 
particular  description  will  be  given  when  examining  its  progress  daring 
the  period  of  gestationk(6)  The  uterus  is  that  cavity  into  which  the  male 
semen  is  usually  supposed  to  be  thrown  or  absorfaled,  and  in  which  the 
supposed  ovum  is  deposited  from  one  of  the  ovaria  or  ovaries,  which  are 
two  in  number,  and  are  placed  externally  to  the  cavity  of  the  uterus,  be- 
tween two  layers  of  the  peritoneum;  and  then  becomes  a  foetus,  connected 
bj  the  membranes  of  tne  womb  to  its  inner  surface,  there  to  be  nou- 
rished and  increased.(c)  The  under  part  of  the  cervix  of  the  uterus  pro- 
jects into  the  vagina,  and  is  perforated  by  a  transvc^rse  slit,  termed  oa 
tincse,  or  os  uteri,  from  its  supposed  resemblance  to  the  mouth  of  a  tench. 
This  in  a  virgin  uterus  is  about  the  size  of  the  opening  of  the  male 
urethra,  or  about  the  size  of  an  ordinary  goose-quill,  or  the  sixth  part  of  an 

(i*)  1  Piris  jk  Fonb.  429,  note  C^t )  C«)  3  Boat.  17?  Deweea,  Midwif.  5a 

cites  Tolberg  d^  Yarietate  hyroenum,  Hal.  (a)  2  Dungl.  Fhy.  272. 

ed.  A.  B.  1791.    This  has  no  connexion,  (b)  But  see  Dewees,  Midwif.  50  to  56. 

however,  with  Hymen,  the  heathen  ^od^  (e)  As  to  the  desoriptionof  the  uterine 

who  it  was  supposed   always  presided  organs^  Sec.  G.Smith,  Med.  Jur.  481;^ 2 

over  nuptials,  otherwise  tliey  were  un-  Dungl.  Fhy.  274,  275;  3  Fans  &  Fonb. 

happy.  67,  68$  3  Host.  14  to  16;  as  to  Fiobqwus 

(x)  2  Homer,  Anat  104^  105.  Uteri,  Dewees,  Dis.  Fern.  193  to  205;  in- 

(jy)  See  fully  as  to  size,  atuation,  &c.  flammation  of  womb,  Dewees,  Dis.  Feni. 

2  Homer,  Anat.  107  to  112;  3  Paris  &  325  to343;  extirpation  of  a  scinbua  or  ul- 

Fonb.  67;  3  Host  16, 17,  and  notes;  and  cerated  uterus,  £1.  Blum.  582;  aee  also 

2  Dungl-  Fhy.  271  to  274.  Dewees,  245  to  292. 
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inch,  but  is  nearly  twice  as  large  in  the  uterus  of  a  woman  who  has  borne  chap  x. 
children.fc/)  The  cervix  of  the  uterus  closes  and  becomes  impervious  The  Fb- 
after  it  nas  been  impregnated,  and  afterwards  no  fresh  semen  is  ad-  »ale  Ok- 
mitted.(e)  The  uterus,  in  the  state  of  pregnancy,  is  technically  termed  Q^»«»  ^c* 
gravidua  uterus,  and  will  be  presently  separately  considered. 

The  Fallopian  7\tbe8  or  Ducts,  so  termed  from  their  being  first  disco-  The  Fallo- 
vered,  or  perhaps  rather  described,  by  Fallopius,  were  compared  by  him  pian  tubes. 
in  shape  to  that  of  a  trumpet;  they  are  two  conical  and  vermiform  canals 
attached  to  the  angles  of  the  uterus,  and  terminating  in  each  by  a  very 
small  opening,  which  scarcely  admits  the  entrance  of  a  bristle,  though 
at  the  other  end  it  is  more  open,  like  a  diminutive  trumpet.  The  trum- 
pet-iike  extremities,  which  are  fringed,  lie  near  the  ovaria.  The  struc- 
ture of  the  tubes  is  nearly  the  same  with  that  of  the  uterus.  They  are 
supposed  to  convey,  principally  by  absorption,  the  prolific  or  procreatic 
part  of  the  male  semen  from  the  uterus  to  the  ovana,  in  order  to  fecun- 
date the  ova;  and  by  grasping  that  part  of  the  ovarium,  where  the  ripest 
ovum  is  situated,  and  to  which  it  has  been  attracted  to  carry  the  ovum, 
according  to  Some  authors,  or,  according  to  others,  its  contents  only,  to 
be  mixecf  with  the  male  semen,  and  to  be  Indeed  and  matured  in  the  ca- 
vity of  the  utertts.(y[)  It  seems  clearly  established  that  these  tubes  are 
essential  to  procreation;  for  if  by  accident  or  design  they  be  divided, 
procreation  ceases.(g) 

The  Ovaria  and  Ova, — ^The  name  ovarium  was  first  applied  to  this  The  ovaria 
orean  from  its  analogy  to  the  like  organ  of  oviparous  animals,  and  espe-  and  ova. 
cuuly  in  the  ordinary  hen  and  her  eggs,  upon  which  experiments  have 
principally  been  maae.^A)  The  ovarium  m  woman  is  composed  of  a 
particular  kind  of  cellular  substance,  in  which  are  contained  a  number 
of  vesicles  called  ova,  filled  with  an  albuminous  fluid,  and  each  of  which 
it  is  supposed  is  capable  of  producing  a  foetus,  by  the  application  of  the 
male  secretion.(t)  The  two  ovaria  are  situate  at  the  sicles  of  the  fundus 
uteri,  about  an  inch  distant  from  it,  and  are  contained  in  the  posterior 
margin  of  the  ligamenta  lata,  which  form  a  coat  to  them.  They  are 
plain  above,  and  prominent  and  semi-oval  below,  flattened  at  their  ante- 
rior and  posterior  surfaces,  and  the  size  of  each,  when  in  a  state  of  the 
greatest  maturity,  is  nearly  equal  to  half  of  the  male  testicle,  but  become 
small,  unequal  and  shrivelled  in  old  women.  They  are  composed  inter- 
nally of  a  loose,  whitish,  cellular  substance,  intermixed  with  vessels  and 
nerves,  and  contain  a  number  of  small  vesicles,  called  ova,  filled  with  a  Th^  ova. 
limpid  fluid,  which  partakes  of  the  qualities  of  the  white  of  an  egg.  These 
vesicles  are  seldom  equal  to  the  size  of  a  small  garden  pea.  The  number  of 
ova  is  differently  estimated,  from  ten  to  twenty  and  upwards  having  been 
found  in  one  ovarium.(Ar)  The  ripest  ovum  is  supposed  to  be  embraced  by 
the  fimbriae  of  the  Fallopian  tube,  and  then  the  same,  or  according  to  some, 
only  its  contents  in  the  shape  of  one  drop  of  albuminous  fluid,  is  forced  or 
attracted  firom  its  former  position  in  tne  ovarium,  along  the  Fallopian 
tube,  into  the  uterus,  where  it  ultimately  constitutes  the  embryo  foetus.^/) 

It  has  we  have  seen  been  a  disputed  point,  whether  there  is  any  female 
seminal  secretion  resembling  that  of  males,  or  whether  there  is  only  a 
previous  germ  called  the  ovum,  simply  acted  upon  by  male  semen;  and 

-  -  --'-■ ■ -  - ■  ~  -^ —  

(d)  2  Homer,  Anat  108.  (A)  Steno,  Myolog.  Spec.  145;  3  Boat 

(e)  1  James'  Buma,  145.  15. 

(/)  Dewees,  Midwif.  53,  54;  3  Boat.  (t)  2  Homer,  Anat.  113, 114;  2DungL 

16;  2  Dungl.  Phy.  274;  2  Hom.  Anat  112.  Phy.  275. 

(g)  3  Boat  19,  note  1;  1  Paiia  &  Funb.  (k)  Ibkl. 

191, 192.  (0  Ibid. ;  3  Boat.  21 ;  Dewees,  Mid.  73. 
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CHAP.  X.  die  latter  seems  to  be  noii^  the  better  opimon;(m)  and  from  Dr.  Blan- 
Tn  Fb>  dell's  experiments  it  is  considered  to  be  established,  that,  although  the 
^^^^  ^  female  genital  organs  may  be  excited,  yet  that  the  formation  of  a  foetus 
gAMi,&c.  ^|.  ^Q  animal  cannot  be  effected,  unless  the  male  semen  and  the  femaJe 
rudiments,  as  they  are  termed,  be  brought  into  actual  contact  (n) 

Of  oitime*  There  is  a  peculiar  secretion  from  the  mucous  membrane  of  the  uterus, 
nia,  men-  or  secreted  by  the  small  arteries  in  its  internal  surface,  called  Catamenia^ 
■*"^®"  (from  the  Greek  ««r«  /«*f ,)  but  more  commonly  menstruation  or  menses^ 
^  mm  its  feneraliy  occurring  once  every  lunar  month  of  twenty-eight  days 

(though  in  some  women  it  seems  every  third  week,  in  others  every  calen- 
dar month,  and  in  others,  though  very  rarely  so,  every  five  weeks.)  In 
some  women  this  returns  precisely  at  the  usual  time,  to  a  day,  or  even 
hour,  whilst  in  others  there  may  be  occasional  variation  even  of  several 
days,  without  inconvenience.(o)  This  course  of  nature,  subject  to  such 
occasional  variations,  is  so  established  and  certun  that  its  observance  has 
sometimes  had  decisive  effect  in  legal  investigation.(;9)  This  production 
is  peculiar  to  women,  at  least  in  appearance,  and  unknown  in  otner  female 
ammals;  although  at  the  season,  when  animals  usually  copulate,  there  is  a 
mucous  discharge  in  the  female,  supposed  to  perform  a  similar  office.  (^) 
At  whatever  period  of  life  this  secretion  first  appears,  in  mtdieal  con- 
sideratioD,  the  female  has  attained  puberty,  thougli  of  this  it  is  a  conse- 
quence and  not  the  cause.(9)  The  lam  in  this  country  has  fixed  the  age 
of  twelve,  and,  therefore,  permits  marriage  of  a  female  after  she  has  at- 
tained that  age,  although  it  usually  in  fact  does  not  commence  until  be- 
tween the  aee  of  thirteen  and  fourteen,  or  afterwards,  varying  conside- 
rably in  difl&rent  women.  It  continues  as  lone  as  the  power  of  bearing 
children  remains,  which  is  usually  the  age  of  forty -five,  or  sometimes 
even  fifty,  after  which  time  women  rarely  bear  children :(r)  and  when 
the  female  is  in  health  this  secretion  then  ceases.  It  is,  however,  usually 
euepended  during  pregnancy, («)  and  also  during  lactation,  («)  or  at  least 


(m)  5  Good,  16, 17;  3  Bost  27,  note  pearance  in  the  loft  that  nnight  have  been 

43;  3  Dungl.  Phy.  303  to  315;  Dewees,  -  expected  during'  her  long  confinement 

Midwif.  68.  there,  she  ventured  to  swear  to  the  extra- 

(n)  Denroan's  Prac.  Mid.  7th  ed.  per  ordinary  phenomena,  that  during  all  that 
Dr.  Waller,  131,  122;  Brous.  Phy.  530.  time  she  had  no  evacuation,  except  urine; 
The  place  or  vesicle,  from  which  such  whereupon  a  midwife  suggested  that  she 
ovum  has  been  forced,  experiences  a  pe-  must,  during  that  time,  have  menstruated, 
cullar  change  in  its  texture  and  appear-  and  if  so  imprisoned,  there  would  have 
ance,  and  constitutes  what  is  called  the  been  some  vestige  of  such  discharge;  and 
«or;pfw  hUeum,  3  Bost  39;  see  also  de-  which  suggestion,  unexplained  by  the 
■cnption,  2  Dungl.  Phy.  295;  and  the  prosecutrix,  immediately  satisfied  the 
discovery  of  which  may,  it  has  been  sup-  jury  that  the  charge  had  been  entirely  fa- 
posed,  be  one  mode  of  deciding  whether  bricated;  see  tlie  Trial,  10  Harg.  State 
impregnation  lias  ever  taken  place  in  a  Trials,  205;  and  19  Howell's  St  Trials, 
deceased  female,  3  Bost.  30,  note  7:  but  263;  and  Med.  and  Phys.  Journal,  vol.  xx. 
this  is  considered  a  very  questionable  403,  537;  vol.  xxi.  60;  vol.  xxiv.  309;  vol. 
point  of  evidence,  id.  31,  and  note.  xzix.  109,  409,  469;  vol.  xxx.  21,  103, 

(0)  Denman,  Pr.  Mid.  101 ;  and  De-  187;  1  Paris  &  Fonb.  369. 

wees,  Dis.  Fem.  58.  {q)  Denman,  Pr.  Mid.  105,  106;  De- 

(/>)  It  was  by  the  discrepancy  in  the  wees,  Dis.  Fem.  48. 
itoiy  of  the  impostreas,  Elizabeth  Can-  (r)  J8r^»v.iforgafi,3Ph.Ec.R331. 
ning,  upon  this  occasion,  that  itsfiJsehood  («)  Dr.  Denman  observed,  that  a  sup- 
was  detected,  contradicting  her  pretence  preasion  of  the  menses  is  one  of  the  never- 
that  she  had  been  imprisoned  in  a  loft  by  failing  consequences  of  conception,  and 
the  party  prosecuted,  from  Tuesday,  the  that  he  had  not  met  with  a  single  instance 
3d  January,  at  4  o'clock,  A.  M.  until  Mon-  to  the  contrary,  Denman,  Intzod.  to  Mid- 
day, the  39th  January,  at  4  P.  M.  In  the  wifery;  and  1  Paris  &  Fonb.  332;  but  see 
course  of  her  evidence,  she,  in  order  to  id.  exception;  and  Dewees^  Dis.  Fem.  134 
aooonnt  for  there  being  no  particular  ap-  to  137. 
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until  tweWe  months  after  parturition,  when  it  will  return,  notwithstand- 
ine  the  child  atiU  continues  at  the  breast^f) 

Upon  the  whole  it  is  concluded,  that  this  secretion  serves  some  useful 
if  not  essential  purpose  in  the  production  or  in  the  Wffort  of  the  fcetusj  • 
but  it  is  considered  that  no  plausible  explanation  has  yet  been  given  of 
the  mode  in  which  it  operates,  and  that  no  adequate  reason  either  anato- 
mical or  physiol^cal  nas  been  assigned  for  the  peculiarit7.(/)  As  respects 
the  nature  of  this  secretion,  although  like  blood  it  is  of  a  red  colour,  yet 
it  certainly  is  not  pure  blood,  and  as  may  be  most  important  to  the  medi- 
cal jurist  to  know,  it  does  not  in  its  natural  state,  like  blood,  contain  any 
coagulated  lymph,  nor  does  it  in  general  coagulate  or  separate  like  blood 
into  serum  and  crassamentum,  nor  does  it  like  blood  pass  so  rapidly  into 
the  putrefying  fermentation.(u^  It  has,  however,  been  observed  by  Dr. 
Pans,  that  this  assertion  requires  some  qualification,  because  it  is  well 
known  that  when  the  discharge  is  superabundant,  and  attended  with 
great  pain,  it  often  comes  away  in  coagula,  though  in  that  case  there  is 
probably  an  admixture  of  common  bloml.^x)  The  average  quantity  of  the 
discharge  of  this  secretion  varies  according  to  the  heat  ot  the  climate, 
even  from  two  to  fifty  ounces;  in  this  country,  it  is  said  by  some  authors, 
it  is  onlj  about  four  ounces,(y)  but  according  to  others  five  or  six  ounces, 
(z)  and  IS  more  copious  in  pale,  thin,  and  delicate  women,  than  in  the  ro- 
bust; and  this  generally  occupies  about  three  or  four  days,  but  is  liable 
to  great  variation,  as  from  one  to  ten  days,  thou^  the  intermediate  time, 
from  three  to  six  days,  is  the  most  usuar.(al 

In  some  of  the  warmest  climates,  as  in  Africa,  women  during  this  pe- 
nod  were  considered  to  be  in  so  improper  a  state  as  to  be  compelled  to 
separate  themselves  from  society  and  abstain  from  any  interference  in 
domestic  concem8,(c)  and  sexual  intercourse  was  forbidden,  under  pain 
of  death  to  both  the  partie8;((/)  and  we  may  remember  that  the  duration 
of  this  secretion  was  considered  an  excuse  for  avoiding  any  locomotion.(e) 
In  this  country  it  is  considered  that,  although  sexual  intercourse  during 
the  continuance  of  menstruation  would  prol^bly  not  be  productive  of  any 
peculiar  malady ,(/)  yet  that  the  excitement  would  pronably  be  injurious 
to  the  female. 

The  law  supposes  that  female  puberty  is  established  at  the  age  of  twelve, 
but  physiologists  agree  that  this  secretion  does  not  in  general  appear  in 
this  country  till  about  the  age  of  fourteen,(^)  or  even  fifteen,  or  still  later, 

^and  all  agree  that  it  usually  continues  until  the  varying  ages  of  forty- 
r  to  forty -eight,  or  even  in  rare  instances  to  fifty-four  or  fifty-five;  af- 
ter which  time,  depending  in  some  measure  on  the  age  when  it  commenced, 
but  generally  at  forty-five  or  at  latest  forty-eight,  cnild-bearing  ceases.(t) 
It  is  said  to  be  injunous  and  improper  that  marriage  should  take  place  on 
thepart  of  a  female  before  she  has  menstruated.(Al) 

The  cessation  of  the  menstrual  dischar^  occasions  a  change  in  the 
female  system,  which,  as  regards  females,  is  called  the  turn  of  lift,  and 


CBAP.  X* 

Tn  F>- 
XAU  Oiu 

»AVI,8CC. 


(«)  Blundell's  Lect  Mid  350. 

(I)  Blumenb.  Phys.  note  to  page  307{ 
3  Boat  35;  Denonan,  Pr.  Mid.  104  to  106; 
2  Deweea,  Mid.  57  to  68. 

(tf)  Denman,  Pr.  Mid.  99;  2  Dungl. 
Pby.  277  to  283;  1  Paris  &  Ponb.  187, 
note  {a;)  but  it  is  aaid  tliat  the  discharge 
has  sometimes  the  j^pearanoe  of  coagu- 
lation. 

(x)  1  Par.  &  Fonb.  431,  432,  in  notes. 

(y)  Id.  187;  Forsyth,  443. 

{X)  Denman.  Pr.  Mid.  100,  101;  see 
Bewees,  Dis.  Fern,  St,  58. 

(a)  Paris  &  Fonb.  187,  note  (a;)  For- 
syth, 443. 


/ 


(c)  1  Palis  &  Fonb.  187,  note  (Jb.) 
\a)  Leviticus,  chap.  xz.  yerse  18. 

(e)  Genesis^  chap.  xxxi.  verse  35. 
(/)  Denman^  Pr.  Mid.  101. 

C^)  1  Par.  &  Fonb.  187, 189, 194, 232; 
2  Dung^l.  Phy.  282. 

(h)  Denman,  Pr.  Mid.  115;  3  Bost  36. 

(f)  Denman,  Prac.  Mid.  115;  1  Par.  & 
Fonb.  257;  Dewees,  Dis.  Fern.  54^  SS\  G. 
Smith,  496;  Bri^  v.  Morgan,  3  PhQ. 
£c  Rep.  331.  It  is  said  to  have  continued, 
but  in  rare  cases,  till  seventy,  EL  Blum. 
537. 

Ck\  5  Good,  157;  Demnany  Pnc 

09. 
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CHAP.  X.  which  renders  women  at  that  age  subject  to  many  diseases,  to  which  some 
Tax  Fx-   fall  yictims;(/)  the  breasts  then  gradually  become  flaccid,  and  the  fleshy 
«AL«  Oa-  colour  of  the  body  diminishes,  and  the  skin  forms  wrinkles:  but  that 
BAM,  he  when  this  supposea  dangerous  time  has  passed,  her  life  is  even  more  se- 
cure than  betore,  and  her  mental  powers  retain  their  full  vigour  for  a  con- 
siderable time;  and  it  has  been  oDserved,  that  her  decline  into  the  vale 
of  years  is  distinguished  by  a  steady  cheerfulness,  which  contributes  in 
no  small  d^ree  to  divest  the  path  oi  its  thorns,  if  not  to  prolong  its  dura- 
tion.(m)    However,  the  highest  authority  establishes  that  scarcelj  one  of 
a  great  number  of  women  suffers  more  than  temporary  inconvenience  on 
account  of  the  final  cessation  of  the  menses,  and  that  it  is  not  reasonable 
to  think  that  any  disease  should  be  a  necessary  consecj^uence  of  the  ces- 
sation of  a  discharge  which  is  as  perfectly  natural  as  its  appearance  or 
continuance,  so  that  in  truth  there  is  not  at  that  time  of  lile,  viz.  from 
forty-five  to  fifty,  any  ground  for  alarm,  or  in  general  any  occasion  for 
medicine,  peculiar  care,  or  management.(n) 
I     The  unnatural  or  premature  suppremon  nfthe  tnmsea  may  take  place 
I  from  many  diseases,  and  on  the  other  hand  it  will  sometimes  continue 
I  notwithstanding  pregnancy.    The  diseases  which  produce  suppression  or 
'  liT^lar  continuance  are  characterized  by  symptoms  now  well  known 
to  the  practitioner,  and  are  capable  of  relief;(o^  and  there  may  also  be 
organic  obstructions,  as  by  the  vagina  being  closed,  and  which  may  be 
removed  by  surreal  assistance.(^)    The  use  of  the  bath,  and  active  ex- 
ercise, as  dancmg,  may  hasten'*  puberty,  and  consequently  assist  tUs 
necessary  and  important  secretion.(9)    The  txcess  or  profusion,  or  too 
long  continuance  of  the  menses,  is  as  depressinjg  and  annoying  a  malady 
as  can  occur.(r^    All  disorders  of  this  description  will  more  properly  be 
considered  in  tne  follolring  part.    We  shall  here  merely  allude  to  the 
very  powerful  modem  remedy  called  secale  comutum,  ergot,  or  spurred 
rye  com,  which  may  be  found  of  the  greatest  efficacy  in  cases  of  sup- 

Sressed  menstraation  or  dangerously  tedious  labours,  and  which,  although 
eleterious  and  poisonous  in  its  nature,  yet  when  used  cautiously  as  a 
medicine,  has  relieved  and  saved  the  lives  of  numerous  females,  who 
would  inevitably  otherwise  have  perished.r^j  But  a  very  experienced 
and  sensible  physiologist  has  observed  that  mis  is  a  dangerous  remedy  ex- 
cept in  very  judicious  hands,  and  shoiild  never  be  used  out  in  great  emer- 
gencies. 

Ages  when     The/emo/e  poiver  to  procreate  usually  commences  after  the  first  men- 

femak        struation,  but  it  is  supposed  may  precede  it,  and  even  exist  pending 

power  of    it(^)    The  law,  for  the  sake  of  avoiding  public  inquiries  into  delicate 

conceptioQ  fj|ct8,(tt)  has,  by  prohibiting  intercourse  with  female  infants  even  with 
com*  


(Q 1  Par.  &  Fonb.  194^  195«  particular  for  this  piupoae,  an  oaoce  of  aptttred  lye 

and  ceaaea.  diet  and  attention  is  then  essential;  see  is  to  be  boiled  down  in  a  quart  of  water  to 

eonira  Dewees,  Bis.  Fern.  96, 97.  a  pint,  half  of  which  is  usually  to  be  taken 

(m)  1  Par.  &  Fonb.  195.  in  the  course  of  the  day,  both  in  oUlrueied 

(it)  Denman,  Prac.  Mid.  115;  Deweei^  and  difficult  menstruation,  and  continued 

Dis.  Fem.  96,  &c.  fbr  three  or  four  days.    The  like  remedy 

(o)  Id;  Deweesy  Dis.  Fem.  76;  For-  has  been  recommended  by  Dr.  C.  WaUer, 

qrth^  Med.  Juris.  383.  in  his  valuable  7th  ed.  of  Dr.  Denman's 

(p)  Fonythy  Med.  Juris.  383;  1  James*  Prac.  Med.  236,  in  cases  of  lingering  kh 

Bums,  56.  dotiT/  and,  in  a  recent  case,  the  tife  of  a 

{q)  1  Par.  &  Fonb.  187.  lady  was  saved  b^  this  remedy  alone;  see 

(r)  See,  in  genend,  Denman,  Pr.  Mid*  Dewees,  Midwif  608. 
112, 113;  Dewees,  Dis.  Feoi.  86.  (t)  5  Good,  100, 101;  and  see  evidence 

(a)  Denman,  Prac.  Mid.  236;  5  Good,  of  puberty  in  women;  Dewees,  Dis.  Fem. 

37.    In  5  Good,  37,  this  is  described  as  a  50, 57. 

very  acrid  irritant^  and  from  its  peculiar        (ti)  See  1  Par.  &  Fonb.  191.  But  when 

tendency  to  stimulate  the  hypogastric  vis>  necessary  ibr  the  purpose  of  Justice,  the 

cera,  seems  often,  in  minute  quantities,  to  courts  cannot  ahrink  from  the  inquiiy, 

prove  a  powerful  cmmenagogue;  and  that  however  offeoaive  to  natural  modesty. 
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conaent  under  the  age  of  iwdve^  fixed  that  age  as  the  earliest  in  this  ohap.  z. 
country  for  sexual  intercourse,  without  allowing  in  the  criminal  law  anj  Tn  Vm- 
exception^  unless  in  the  degree  of  punishment;^)  and  by  the  ecclesiasti-  i^^"  Oa- 
cai  law,  no  woman  under  twelve,  nor  male  under  fourteen,  could  con-  ^^— »^^ 
trapt  marriage  de  preaenH^  but  only  injuturoiijf)  and  it  is  lidd  down  that 
before  these  ages  of  tweWe  in  women,  and  fourteen  in  males,  they  are  re- 
spectively impuberes  and  are  not  bound  by  matrimonial  contract8j(z) 
though  it  was  held  that  a  widow  who  had  been  married  at  seven,  and  at 
nine  years  old  survived  her  husband,  was  entitled  to  dower,(a)  This  rule 
appears  to  concur  with  the  opinion  of  physiologists,(6)  who  all  agree  that 
the  commencement  and  cessation  of  menstruation  are  the  two  extreme 
periods  beyond  which  the  female,  is  incapable  of  conception,  and  that  the 
commotion  of  the  age  of  twelve  is  the  earliest  time  of  commencefMnt.(c) 
Dr.  benman  and  Dr.  6.  Smith  appear  to  have  considered  that  in  tempe- 
rate re^ons,  and  in  our  own  country,  menstruation  generally  happens 
later,  viz.  about  the  age  oifourUen,  and  sometimes  not  until  the  eigh- 
teenth year,  and  this  without  aagr  sign  oi  disease.(^  But  early  concep- 
tion and  early  marriages,  even  at  or  after  puberty,  are  considered  injuri- 
ous and  likely  to  cause  de^neracy  of  the  race;(€)  and  high  authority 
states  that  it  is  imprudent  for  a  female  to  venture,  at  any  age,  upon  mar- 
riaj^  before  she  has  menstruated.(/) 

The  cessation  of  the  capaci^  to  conceive  is  usually  supposed  to  be 
from  forty-four  to  the  age  ai  nfty.(g)  But  it  sometimes  occurs,  when 
the  menstruation  has  not  commenced  till  about  the  aee  of  sixteen  or  eigh- 
teen, that  it  will  continue  until  even  the  age  of  fifty-four  or  more*(A) 
And  instances  have  occurred  of  births  of  children  where  the  mothers 
have  been  even  under  the  age  of  ten  years,  or  older  than  fifty,  and  the 
climate  and  habits  considerably  alter  tne  usual  period8.(t)  The  most  pro- 
lific age  in  women,  in  this  climate,  is  between  tne  ages  of  twenty-six  and 
thirty  years.(it) 

Before  the  recent  enactment  in  9  Geo.  4,  c.  31,  s.  16,  18,  the  crime  of  the 
of  rape  and  other  offences  connected  with  the  organs  of  generation,  re-  crime  of 
quiped  the  proof  of  several  facts,  and  in  particular  ci  that  which  would  i^P^* 
be  essential  to  the  procreation  of  a  child:  but  that  act«  and  the  decisions 
thereon,  render  it  only  necessary  to  prove  peneiratumt  and  the  circum- 
stance of  the  jury,  by  their  verdict,  nositively  neeativing  emission,  will 
not  lessen  the  offence^  so  that  now  it  nas,  in  a  l^aJ  point  of  view,  become 
less  essential  than  heretofore  to  inquire  into  these  8ubject8.(/]    As,  how- 
ever, questions  may  arise  in  suits  for  divorce  as  to  incapacities,  and  in 
questions  also  of  legitimacy,  and  maltreatment  of  a  patient,  we  will  no- 
tice the  subject,  at  the  same  time  referring  to  the  authorities  where  full 
information  may  be  obtained. 

To  complete  the  crime  of  rape,  some  penetraiion  must  be  proved  $(m) 
but  the  least  degree  will  suffice,  although  not  even  attended  with  the 

Sir  W.  Soott,  in  Briggty.  Marfpm^  3  PhiL        (f)  G.  Smith,  496,  in  note;  Deweei^ 
Eg.  R  330.  Children,  9  to  12. 

(a?)  9  Geo.  4,  c.  31,  n.  17, 18.  (yj  Denman,  P»c  Mid.  99. 

g]  ?HTle;  P.  a  17;  Justin,  lib.  i.  tit.  J^U^,?; ^  ^'^^  ^  ^''^'"^  <*> 

10,  de  Nuptues;  Dig.  Bb.  xxiii.  tit  2,  de  ^,y*  ^^  \         ^  .^^  .^ 

ritu  Nupliariua;  Co.  Lit  103;  and  atat  (*)  1  P"".  &  Fonb.  172, 173,  note  (a,) 

Menon,  20  Hen.  3,  c.  6;  Co.  lit.  30.  ^^f  258;  G.  Smith,  496. 

(a)  Co.  Lit  33;  1  Par.  &  Fonb.  170.  (t)  1  Par.  &  Fonb.  256  to  259. 

(d)  2  Dongl.  Phy.  383;  1  Par.  &  Fonb.  (A)  Id.  257. 

191,  256  to  258.  (/)  See  9  Gea  4^  c.  31;  Bexr.  Cox,  1 

(e)  1  Par.  &  Fonb.  256.  Mood.  Cr.  Caaes,  337;  iZexv.  Heek^pear, 
((f)  Denman,  Prac  Mid.  99;  G.  Smith,    id.  142;  aee  Ryan,  Med.  Jor.  159  to  171. 

495;  Deweea,  Dis.  Fem.  5S,  56,  (m)  9  Geo.  4,  c.  31,  a.  18. 
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oiiAP.  z.  depriTalion  of  the  muk  of  vii]pm(j,  bdfig  the  rupture  of  the  hymen;  but 
Tn  Fb-  this  sobject  will  be  more  foil  j  considerea  when  we  describe  thle  l^al  in- 
KAu  Ob-  cidents  and  reqnisiteB  of  the  crime  of  rape,  &c«(n) 

or  the  As  regards  the  crimes  of  npe  and  criminal  knowledgje  ^rf*  females  under 

iigns  of     the  age  of  ten  or  twelTe,  according  to  the  enactments  m  9  Geo.  4,  c.  31» 
J^J^^'    it  is  not  now  essential  to  prove  that  the  mari^s  or  signs  of  virginity  have 
been  destroyed,  though  some  degree  of  penetration  must  be  provea ;  thus 
in  a  late  case,  although  it  appeared  that  the  parts  of  the  injured  female 
were  so  narrow  that  a  finger  could  not  be  introduced;  and  that  the  hymen 
was  whole  and  unbroken,  yet  it  was  held  a  su£5icient  penetration  to  com- 
plete the  capital  offence  ot  rape,  emission  having  also  neen  proved  (which 
was  necessary,  as  the  law  then  stood.)  (p)    But  still,  however,  it  may  be 
usefol,  as  well  to  dispel  conjueal  doubts  as  for  the  purposes  of  meciical 
and  judicial  inquiry,  to  state  what  are  considered  to  be  signs  of  the  lose 
or  continuance  of  vii^^nity.    It  is  necessary,  however,  to  anticipate,  that 
although  the  presence  of  all  the  enumerated  circumstances  may  be  taken 
as  conclusive  proof  of  vireinity,  the  absence  of  eame  or  many  ai  them, 
particularly  in  full  grown  females,  and  whether  or  not  explained  by  phy- 
sical causes,  are  now  universally  considered  by  physiologists  to  be  no  evi- 
dence to  the  contrary .(9)    And  Dr.  Paris  observes,  that  we  are  bound  to 
conclude  that  there  does  not  exist  any  anatonnad  eign  by  which  the  vir^- 
nity  of  a  female  can  be  unequivocally  determined$(r)  tjA  M.  Capuron,  in 
his  Medicine  legale  relative  a  I'Art  des  Accouchmens,(«)  concludes  that 
no  one  of  the  signs  is  in  itself  sufficient  to  establish  the  fact,  nor  is  the 
absence  of  all  conclusive  against  its  existence;  and  that  all  the  most  ex- 
perienced medical  observer  can  do  is  to  show  a  strong  probabUiiy,  which, 
united  to  moral  evidence  of  the  character  and  conduct  of  the  party,  will 
amount  to  inferential  proof.(/^    In  Paris  and  Fonblanque(ti)  is  ^ven  an 
extract  from  the  Italian  autnor  Tortosa,  vol.  ii.  p.  4,  where  the  sig^s  of 
virginity  are  considered  at  length:  and  Dr.  Paris  Jias  himself  made  some 
excellent  observations  especially  as  regards  the  state  ai  the  hymen.(ar) 
We  shall  content  ourselves  by  extracting  a  few  remarks  from  Dr.  Parr's 
work,  as  regards  these  subjects,  in  connexion  with  medical  jurispm- 
dence:(y)  the  signs  of  virginity,  he  says,  may  be  allowed  to  be  the  fol- 


(fi)  RMmen*8  ens,  1  Etat,  P.  C.  438«  which  to  form  a  judgment,  id.  ibid.    Dr. 

1  Riua.  C.  L.  803;  4  Car.  &  P.  249(  1  Paris  ako  obwrved,  id.  439,  note  (o^) 

Mood.  Cro.  Caa.  o37;  ante,  381.  that  upon  entering  on  the  teats  of  rifgi- 

(0)  There  is  a  modern  article  upon  the  nity,  it  is  unneceasaiy  to  enumerate  the 

evidence  of  virginity  and  the  signs  of  many  absurd  marks  related  by  the  moie 

pregnancy,  in  Cyclop.  Prac    Mt:d.  tit  credulous,  as  indicatiYe  of  recent  deflora- 

Pregnancy  and  signs  of  Deliveiy;  see  tion,  such  as  sweUing  of  the  neck,  rin^ 

further.  Parr's   Med.   Juris.;    (Cooper's  sround  the  eyes,  the  colour  of  the  skm 

Tkscts;)  1  Par.  &Ponb.  256,  266,42410  and  urine  of  a  peculiar  scent,  &c.    See 

440;  Ponyth,  494;  G.  Smith,  409;  also  Byan,  Med.  Jur.  161. 

Godman,  Anat.  Inves.  72.  («)  Paris,  A.  D.  1821. 

(p)  4  Car.  &  P.  249;  JRuuerCs  eoMt^  (t)  See  quotation,  1  Par.  &  Foob.  428; 

1  East,  P.  C.  438;  1  Buss.  C.  C.  803;  and  note  (a.) 

see  Coa^B  autj  1  Mood.  C.  C.  337;  but  m  (ti)  1  Par.   &   Fonb.  425,  note  (a.) 

Stewatfa  caaCt  noticed  in  G.  Smithes  Med.  26^  27. 

Juris.  410,  in  note,  he  was  acquitted  un-  (x)  Id.  424  to  440;  Godman,  Anat 

der  the  old  hiw,  because  the  signs  of  tit-  Inves.  72. 

ginity  appeared.  (y)  Farr's  Med.  Jur. ;  (Cooper^sTracta;) 

(q)  Per  Dr.  Paris,  in  Par.  &  Fonb.  ^5,  It  wiU  be  observed,  that  in  the  Ecdesiaa- 

note  (Of)  428;  note  (a,)  431,  continuation  tical  court,  and  sometimes  even  in  courts 

of  note  (7)  in  p.  429,  431,  432,  in  notes;  of  C<»nmon  Law,  the  precise  medical  evi- 

see  also  G.  Smith,  For.  Med.  409,  410.  dence  to  establish  the  impotency  of  the 

(r)  1  Par.  &  Fonb.,  but  where  he  adds  husband,  and  that  the  wife  is  still  wgo 

tliat  midwives  and  matrons  have  treated  intada,  may  be  material;  see  PoUard  v. 

this  subject  with  less  diffidence,  and  have  Wybainmt  1  Hagg.  JBooL  Ca.  725f  ante^ 

ventured  to  lay  down  fourtun  markt  on  378. 
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lowing^— >lgt>  the  lips  of  the  pudendum  are  more  promiaeDt  and  close  chaf .  x. 

togetlier;  ^ly,  the  uymphaB  are  small,  of  a  light  rose  colour,  and  do  nut  "^bx  Fs- 
eite^d  out  of  their  place;  3dlj,  the  prepuce  of  the  clitoris  is  small,  and  "^"  ^■" 
does  not  cover  the  glands;  4th1y,  the  orifice  of  the  urethra  or  urinary  ^^^^ — ^ 
passage  is  entirely  covered;  5ihlj,  the  wrinkles  of  the  vagina  are  con- 
siderable, and  raised  above  the  Hurface;(z)  6tUl j,  the  frssnulum  appears 
before  the  lips  of  the  pudendum;  Ttlilj,  the  hymen,  being  the  thin  meip- 
brane  before  described,  is  likewise  present,(a)  and  which  has  been  es- 
teemed a  certain  mark  of  virginity,  when  other  circumstances  concur  to 
to  give  authoritj.(6)  It  is  not,  however,  by  any  means  absolute  even 
in  the  youngest  subjects;  for  it  may  be  so  concealed  in  the  back  of  or 
within  the  va^i^ina,  as  not  to  be  perceptible  at  first  sight,  or  it  may  have 
been  destroyed  by  a  variety  of  causes  quite  foreign  to  connexion  with  a 
niale.({r)  Dr.  Paris  observes,  that  since  the  hymen  is  liable  to  such  va- 
riations in  appearance,  and  to  accidental  rupture  from  the  slightest 
causes,  its  absence  can  never  be  received  as  evidence  of  defloration;  and 
that  neither  can  its  presence  be  considered  as  an  unequivocal  proof  of 
virginity,  because  it  is  not  always  ruptured  in  coitu.(J)  Afresh  rupture 
of  It,  however,  may  be  perceived,  and  some  remains  of  it  will  continue 
evident  for  some  tune. (e)  To  this  we  may  add,  from  Dr.  G.  Smith, 
8thly  that  in  virginity  the  vagina  itself,  in  a  healthy  person,  should  be 
risid  and  narrow,  for  the  only  function  it  has  to  perform  in  the  state  of 
celibacy  is  the  transmission  of  the  menstrual  fluid  from  the  uterus,  for 
which  a  very  inconsiderable  passaji^e  suffices;  and  the  natural  tendency 
of  the  undilated  vagina  is  to  narrowness,  both  from  its  contractility  and 
the  pressure  of  surrounding  parts;  this,  however,  may  become  enlarged 
and  relaxed  from  various  causes,  and  there  are  disorders  to  which  the 
parts  are  liable,  whose  tendency  is  to  render  it  8o:(/)  9thly,  the  effusion 
of  blood  during  the  first  act  of  coition.  This  in  some  cases  is  very  con- 
siderable, and  as  has  been  observed,  is  liable  to  be  confounded  with  the 
catamenia.  Tliis  was  the  Mosaic  test  of  virginity  always  looked  for, 
and  if  not  apparent,  subjected  the  unfortunate  wife  to  liability  to  be 
starved  to  death;  but  amongst  modern  physiologists  the  absence  of  this 
incident  in  the  first  coition  ts  not  to  be  considered  of  any  importance^  nor 
indeed  is  its  presence  decisive  of  virginity.(^)  Dr.  Forsyth  aUo  has 
added  some  observations  on  other  signs  or  tests  of  virginity.  (A)  Several 
authors  have  also  stated  the  signs  or  modes  of  discovering  recent  or  long 
antecedent  delivery,  which  may  be  useful  in  judicial  inquiry,  either  to 
disprove  virginity  or  contradict  pretended  delivery:  but  as  the  necessity 
for  such  very  minute  investigation  is  of  rare  occurrence,  a  mere  reference 
to  the  authorities  may  suffice.(i) 

In  considering  the  organs  of  generation,  we  have  necessarily  in  some  Of  iroprei^ 

degree  anticipated  the  process  of  impregnation.    There  are  several  dis-  nation,  or 
. concep- 
tion. 
(z)  Tun^t  Med.  Jur.  26;  (Cooper's        (<f)  1  Par.  St  Fonb.  431,  innotea,  where 

Tracts;)  and  see,  as  to  the  vagina,  1  Par.    alio  it  is  stated  decidedly  that  tlie  perfed 
&  Fonb.  431,  in  notes.  renewal  of  the  hymen,  after  it  has  once 

(a)  Parr's  Med.  Jur.  26;  see  Ryan,  Med.    been  ruptured,  can  never  happen. 

Jut.  160.  *^  «    .  ,    ,.^       ,.         («)  Fair's  Med.  Juris.  26;  Ryan,  Med. 

ib)  Id.;  see  also  G.  Smith,  410,  and  1    ju^.  igi.  «     /    * 

Par.  h  Fonb.  429, 430,  in  note;  but  as  /^v  1  «  .,,  ^^  .-^ 
it  does  not  establish  that  a  rape  has  not  y  ^  ^'  *™^°'  *^»  *^"- 
been  committed,  ante,  382,  it  merely  esU-        Kg)  See  observations  and  authorities  in 

bfishes  tiiat  probably  sexual  intercourse  1  ^^'  ^  ^^^'  431, 432,  m  notes, 
has  not  been  tw/un/on'/y  permitted  or  been        (A)  Forsyth's  Med.  Juris.  494,  495. 
frequentf  also  1  Beck,  Med.  Jur.  74.  (t)  See  in  genend,  G.   Smith,  For. 

(e)  1  Par.  &  Fonb.  431,  note;  Fonyth,  Med.  409,  490;  FoTsyth»  400  to  408;  1 

494^  495;  1  Beck, Med.  Jur. 74.  Par.&  Fonb. 249, 254» 256^ 434; 3 id. 66; 
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caA^.  X.  poted  hypotheses,  some  clearly  untenable,  others  qoestiODable,  and  all, 
Trx  Fs-  as  has  been  observed,  obscure  and  uncertain.(^)  It  seems,  however, 
"^'^*'  agreed  to  be  essential  that  some  small  portion  of  that  part  of  the  male 
gAOT»&c.  g^i^  properly  called  semen,  and  containing  the  living  spermatic  animal- 
cnles,  shoula  be  injected  or  absorbed,  or  in  some  measure  carried  into 
the  uterus,  or  at  least  so  near  as  to  be  absorbed  into  one  at  least  of  the 
Fallopian  tubes*  which  we  have  seen  communicate  on  each  side  between 
the  uterus  and  the  ovarium;^/)  and  it  is  then  conjectured  that  the  ex- 
citement of  such  essential  fluid  produces  an  unusual  flow  of  blood  to  the 
ovaria  and  parts  adjacent,  and  that  then  the  fimbriae  of  the  Fallo(Man 
tubes  embrace  the  ovaria,  where  one  of  the  vesicles  of  which  it  is  com- 
posed is  protruded  from  its  former  position,  and  bursts,  discharging  a 
drop  of  an  albuminous  fluid,  which  is  received  by  the  tut>e,  and  conveyed 
into  the  uterus,  and  to  be  there  peculiarly  acted  upon  or  impregnated  by 
the  male  semen,  and  which  combination  causes  the  ovum  to  be  there 
formed,  constituting  the  rudiments  and  origin  of  the  subsequent  fcetus, 
and  is  the  commencement  of  conception.(m}  It  has  been  the  doctrine  of 
some  physiologists,  that  a  perfect  embryo  foetus  latently  exists  in  the 
shape  of  a  germ  or  ovum  in  the  female,  long  before  the  sexual  congress, 
and  that  the  only  use  of  the  male  fluid  is  to  occasion  a  peculiar  excite- 
ment affecting  such  jgerm;  but  the  present  more  approved  doctrine  is  in 
favour  of  the  supposition  that  both  sexes  contribute  to  the  materials  con- 
stituting the  foetus,  though  even  that  doctrine  was,  before  Dr.  Blun- 
dell's  experiment,  not  considered  to  be  satisfactorily  e8tablished.(n) 
The  frequency  of  children  resembling  the  father,  as  well  mentally  as  cor- 
poreally, and  inheriting  their  peculiarities  and  defects,  are  considered  to 
DO  circumstances  suflBcient  to  establish  that  male  semen  forms  an  essen- 
tial part  of  the  materials  or  origin  of  the  feetus.(o)  It  is  certain  also  that 
although  there  is  generally  a  sensible  mutual  congress  of  excitement,  yet 
the  influx  of  the  semen  and  of  impregnation  may  take  place  without  the 
female  even  perceiving  the  operation,(/))  and  that  it  may  take  place  even 
from  rape  or  pending  sleep. 

After  such  impregnation  has  taken  place,  the  membranes  produced  in 
the  uterus,  it  has  been  supposed,  form  a  complete  septum  or  impervious 


after  coition  to  establish  the  decided  inception  of  the  embryo  foetus.  («) 
After  this,  and  it  has  been  usually  supposed  that  at  no  time  during  ges- 
tation, can  there  be  any  fluid  introduced  either  internally  or  externally 
into  the  uterus,  which  has  been  thus  closed;  so  that  conception  can  be  oc- 
casioned by  only  one  coitus,  and  not  by  several,  and  consequently  it 
would  seem  that  a  child  cannot  have  several  fathers,  nor  could  their  exist 


Farr'slfed.  Jur.  24  to  27;  Ryan,  Med.  Jur.  the  ovarium  by  their  absorbing^  or  dnwing^ 

159  to  171  ( 1  Beck,  Med.  Jur.  72  to  103.  up  the  male  fluid,  or  whether  it  takes 

{k)  2  Dungl*  Pbv.  288  to  318.  place  in  the  uterus,  3  Boat.  24^  n.  7{  but 

(/)  1  Par.  &  Foob.  436;  3  Boat.  39  to  see  id.  28,  note. 

60;  a  very  amaU  mhmte  quantity  aufficea  („n  3  Boat.  52, 53. 

ring  to  Dr.  BlundeU'a  experiment,  and  J^lfTS^^  ^?^  ^"'  ^  ^'^' 

obaervationa  deciaive  upon  thia  point;  and  *^'  *^^'  ^  *'"*•  ^'  ^'  ^^* 

see  Deweea,  Midwif.  68  to  71.  (^)  2  Dungl.  Phy.  323;  1  Par.  231^  a 

(m)  Id.  ibid.;  3  Boat.  15, 16, 39  to  60;  Smith,  481,  482;  Forsyth,  418^  kc,  De- 

Broua.  Phy.  528  to  531;  1  Par.  &  Fonb.  v«»f  Midwif.  71. 

231,  232;  G.  Smith,  481,  482;  it  aeema,  (r)  6.  Smith,  483. 

however,  not  quite  certain  whether  the  {»)  5  Good;  3  Best  28;  note,  38;  2 

mixture  of  the  flukb  firat  takes  place  in  Bungl.  Pby.  294  to  298. 
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a  case  of  8ttperfetation:(/)  bat  this  cannot  be  a  nniireraal  rule,  for  cer-  cbap.  x. 
tainly  it  has  occurred  tlut  a  woman  has  been  delivered  of  twins,  one    ThbFx* 
black  and  the  otlier  while,  clearly  arising  from  different  fnthers,  and  se-  *^"  £■* 
parate  coDception8.(u)    The  general  doctrine,  however,  is  that  superfe-  ^^'** 
tation  or  a  second  impregnation  cannot  occur  after  a  considerable  inter- 
val, nor  is  there  anj  direct  communication  between  the  system  of  the 
mother  and  that  of  the  foetus  in  utero,  except  that  of  the  umbilical  cord, 
presently  described. 

It  is  supposed  that  ihefoRtas  is  the  only  part  immediately  formed  in 
consequence  of  the  act  of  coition,  but  that  shortly  afterwards,  (probably 
within  a  fortnight,)  for  its  support  there  are  formed,  or  at  least  expanded, 
other  entirely  new  parts  essential  for  the  growth  and  support  of,  and  ul- 
timate production  of  the  fcBtus,  viz.  the  funis  umbiliccJia,  more  common- 
ly called  the  umbiUcal  cord^  the  placenta,  the  membranes,  and  the  wa- 
ters; all  which  are  incidents,  of  the  foetus,  and  to  be  found  in  the  mother 
only  during  pregnancy^  and  which,  if  continued  in  the  uterus  after  their 
temporary  offices  have  been  performed,  would  be  baneful  to  ber  exist- 
ence.(x) 

The  only  medium  of  connexion  between  the  mother  and  foetus  is  the  Parti  inci- 
ftmii  or  ttmbilical  cord,  and  the  placenta,  into  which  it  is  distributed,  and  dental  to 
which  are  temporary  appendagee  to  the  circulating  system  of  the  mother  the  fatus 
and  foetus  respectively,  and  preserve  such  necessary  conneuon  between  ^^"fi» 
theni.(y)      ^  ^^ 

The  umbilical  chord,  or  cord,  arising  at  the  navel  of  the  foetus  and  Jl    ^^ 
terminating  at  the  placenta,  consists  ot  an  artery  from  each  of  the  foetal  unibilia- 
iliac  arteries  of  the  pelvis  of  the  child,  and  a  vein  running  to  the  foetal  ^  ^  un^ 
liver,  twisted  spirally,  and  surrounded  by  a  common  integument,  and  bilical 
passing  to  i^e  placenta,  and  which  maintains  the  communication  between  choid,  or 
the  foetus  and  the  placenta.(z)     It  is  considered  to  be  a  production  of  cord.(c} 
such  placenta.(a)     In  other  words,  the  change  which  takes  place  in  the 
ovum  and  uterus  when  impregnated  is  the  piroduction  of  a  membranous 
envelope,  within  which  the  lostus  is  contained,  and  surrounded  by  a 
quantity  of  albuminous  fluid,  and  a  vascular  connexion  is  establisned 
between  the  body  of  the  faUtM  and  a  part  of  the  envelope,  and  which 
constitutes  what  is  termed  the  umbilical  cord  and  the  foetal  part  of  the 
plac€nta.{b)  At  the  time  of  birth  this  cord  is  usually  about  two  feet  lone, 
(though  varying  from  one  foot  to  six»}  Ic)  and  about  as  thick  as  a  littb 
finger;  but  it  is  sometimes  shorter,  ana  occasionally  much  longer,  and 
if  it  should  surround  the  neck  of  the  infant  after  birth  should  be  speedi- 
ly and  with  care  disengaffed.(f/)    It  is  composed  of  one  vein  and  two 
arteries  twisted  about  each  other .j[6) 

Theplaeenia,  towards  the  end  ot  the  ninth  month,  is  a  circular,  vascular  Plaeenta. 
and  apparently  fleshy  substance,  about  six  inches  in  diameter,  but  varying 
in  different  subjects.  It  is  more  than  one  inch  in  thickness  in  the  middle, 
and  becomes  gradually  thinner  towards  the  circumference,  from  which 
the  membranes  are  continued.  It  is  the  principal  medium  by  which 
the  communication  between  the  parent  ana  the  child  is  preserved;  but 

(t)  Denman,  Prac.  Mid.  460,  461.  See  Deweea,  Midwif.  78;  Denman,  Pnc 

(u)  2  Dungl.  Phy.  323  to  325.  Mid.  132,  133;  3  Bost  32;2  DungL  Phy. 

(x)  Denman,  Prac.  Mid.  129;  3  Bost.  351. 
32,  33;  the  placenta  b  probably  apparent        (a)  Denman,  Prac.  Mid.  133. 
in  the  first  week,  and  the  amnion  and  cho-        (6)  3  Bost.  32,  33. 
rion  within  the  first  fortnight  (c)  Denman,  Prac.  Mid.  133;  1  Jamesf 

(y)  Denman,  Prac.  Mid.  129  to  132;  Bums,  159. 
3  Bost  32, 33;  2  Dungl.  Phy.  346,  &c.  (d)  Blun.  Lect  Mid.  49. 

(z)  As  to  the  Umbilical  cord  in  general,        (e)  2  Dungi  Phy.  352. 
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CRAP.  X.   (hoagh  all  have  allowed  the  importance  of  the  office  which  it  perfoniis, 

Thb  Fx-   there  has  been  a  variety  of  opinions  on  the  nature  of  that  office,  and 

xALt  Ob-   Qf  t),^  manner  in  which  it  is  executed.(/) 

gAKs,  &c.  rpj^g  placenta  consists  of  two  parts,  a  uterine  or  spongy  parenchyma, 
derived  from  the  decidua,  and  a  fostal  parenchyma,  consisting  of  a  great 
multitude  of  exquisitely  beautiful  knotted ^ccti//  that  cover  the  tkdrum^ 
and  constitutes  not  only  an  organ  of  nutriment  but  of  oxygenation, (g*)  for 
it  is  considered  that  the  placenta  serves  the  purpose  of /ung«  forthefcetus, 
and  that  it  performs  that  office  by  having  its  blood  brought  into  close 
proximity  with  the  arterial  blood  of  the  mother  .(A)  The  'maternal  part 
of  the  placenta  is  an  entirely  new  organ,  or  part,  formed  after  coition, 
and  for  the  purpose  of  maintaining;  the  ovum  and  the  roetus.(f) 

The  placenta  constitutes  a  boundary  to  which  the  supplies  required  for 
the  nourishment  of  the  ovum  are  conveyed  by  the  vessel^  of  the  parent, 
and  at  which  they  are  received  only  by  the  umbilical  cord,  to  be  trans- 
ndtted  to  the  foetus;  that  which  is  superfluous  being  conveyed  throat;h 
the  same  medium:  nothing  can  thus  aft'ect  the  child  directly  thmogh  the 
medium  ot  the  mother;  for  it  has  been  ascertained  that  no  injection  can  be 
made  to  pass  from  one  side  of  the  placenta  to  the  other  either  way.(j:) 
During  the  progress  of  the  ovum  and  foetus  in  utero  the  fostus  derives  its 
supply  of  blood  from  the  mother  through  the  placenta,  and  which,  ac- 
cording to  the  opinion  of  modern  anatomists,  purifies  the  blood,  as  the 
lungs  do  in  the  adult,  for  the  nourishment  of  the  foetus.(/) 

The  tern-  'I^he  membranea^  as  they  are  termed,  found  in  the  uterus  pending  gesta- 
poraiy  tion,  have  been  variously  described,  attributable  to  the  time  of  pregnancy, 
mem»  when  the  examination  has  tat^en  place.(n)  High  authority  has  declared 
bruiei.  ^|,at  ^hg  investigation  of  these  membranes  is  of  comparatively  little  im- 
^""J  portance,  at  least  as  regards  the  practice  of  midwifery ;(o)  but,  as  in  ju- 

dicial inquiry  the  subject  may  become  important,  a  few  observations  may 
tie  proper.  The  membranes,  properly  so  termed,  are  three,  viz.  the 
tunica  decidua,  the  amnion,  and  the  chorion;  the  first  of  which  is  the  outer 
membrane;  the  second  the  inner;  and  the  last  the  middle.  Dr.  Btundell, 
in  his  lectures,  has  very  distinctly  described  these  parts.  (/?)  The  tunica 
decidua  derives  its  vessels  from  the  uterus,  and  is  very  vascular.  It  is 
divided  into  two  portions,  one  connected  with  the  uterus,  the  other  with 
the  chorion,  the  placenta  being  between  the  layers.  The  use  seems  to 
be  to  form  a  com nrani cation  between  the  foetus  and  uterus,  and  also  to 
form  a  bed  for  the  formation  of  the  placenta.  The  chorion  is  a  thick, 
strong,  and,  except  during  the  first  weeks  of  gestation,  transparent  mem- 
brane; it  has  few  vessels,  and  these  come,  not  from  the  uterus,  but  from 
the  umbilical  vessels;  the  chorion  forming,  as  it  were  a  part  of  the  child, 
indeed  it  seems  more  essential  to  its  existence  then  either  its  le^  or  arms. 
In  the  early  months  it  is  covered  with  a  fine  production,  which  is  nothing 
more  than  minute  capillaries  for  the  formation  of  the  vascular  part  of  the 
placenta.  The  amnion  is  thin,  transparent,  and  very  strong;  its  vessels 
are  very  minute,     it  gives  strength  to  the  ovum,  and  secretes  the  liquor 

(/)  Denman,  Prac.  Mid.  133  to  135.  160  to  163. 

(^)  Asto  the  placenta,  see  G.  Smith,         (t)  Ibid. 
Med.  J.  315(  Deweea,  Midwif.  77\  Brous.         {k)  G.  Smith,  315. 
Phy.  532,  533;  3  Bost  32,  33$  2  Dungl.         (/)  G.  Smith,  341;  Broua.  Phy.  535. 
349,  350.     As  to  the  removal  of  the  pla-         (ro)  Denman,  Prac.  Mid.  7th  ed.  135, 

centa,  see  Dewees,  Midwif.  192,  436  to  136;  Deweea,  Midwif.  75;  2  Dunel.  Phy. 

450,  and  post.  347  to  349. 

(A)  3  Best.  32  33;  and  see  Dr.  Waller's        (n)  Denman,  Prac.  Mid.  136. 
Observations;  Denman,  Prac.  Mid.  7th        (o)  id.  137. 
ed.  135;  G.  Smith,  341;  1  James'  Bums,        (p)  Blun.  Lect  Mid.  325,  226. 


THB  rEMALB  ORGANS,  kc  4M 


omntt.  In  the  early  months  there  arc  four  membr^nefl.  The  fourth,  ^?^'l^ 
called  the  tunica  decidua  refltxa,  is  formnl  from  the  decidua  uteri.  After  *  "  ^ 
impregnation  the  uterus  secretes  a  gelatinoun  fluid,  anil  into  this  vessel  ^^      ^^^ 

passes  ihe  secretion,  becomes  organized,  and  the  rudiments,  passing  from 

the  Fallopian  tubes,  push  the  membrane  along  withthem,  forming  a  second 
or  reflected  membrane.  This  membrane  grows  only  for  about  two  months, 
and  then  ceases,  and  eitht>r  disappears  entirely  or  nearly  so,  for  it  can- 
not be  traced.  The  reason  it  ceases  to  grow  is  said  to  be,  that  during 
the  first  week  the  rudiment  would  have  a  tendency  to  drop  out  through 
the  mouth  of  the  womb  but  for  this  membrane,  and  that  when  the  foetus 
gets  sufficiently  large  to  block  up  the  os  uteri,  the  membrane  ceases  to 
grow,  because  it  is  no  longer  wiinted.(  q) 

The  peculiar  liquid,  termed  the  waters,  in  the  uterus  pending  gesta-  The  rtquur 
tion,  is  called  liquor  amnii,  because  it  is  secreted  by  that  membrane.(r)  «nMui- 
The  quantity  in  proportion  to  the  size  of  the  different  parts  of  the  ovum- 
is  greatest  in  early  pregnancy.     At  the  time  of  parturition  in  some  cases 
it  amounts  to,  or  even  exceeds,  four  pints,  but  in  some  individuals  it  will 
scarcely  equal  four  ounces.     It  is  usually  in  the  largest  quantity  when 
the  child  has  been  some  time  dead,  or  is  born  in  a  weakly  state;  (9^  a 
point  to  be  attended  to  injudicial  inquiries,  when  the  question  is,  whetner 
the  child  was  dead  before  delivery?    This  fluid  is  generally  transparent, 
often  mifky,  and  sometimes  of  a  yellow  or  bright  brown  colour,  and  very 
different  in  consistence,  variations  depending  upon  the  state  of  the  con- 
stitution of  the  parent.     It  is  chemically  composed  of  a  small  quan- 
tity of  coagulable  lymph,  with  a  little  muriate  of  soda,  and  the  rest 
water, (/)  and  has  been  supposed  to  be  a  secretion  from  the  internal 
surface  of  the  ovum,  called  the  amni<m;  the  foetus  is  not  nourisheil  by 
this  fluid,  but  it  is  useful  as  affbrdinor  a  soft  bed  lor  the  foetus,  allowing 
it  free  motion,  and  preventing  injury  from  its  resting  immediately  on  any 
part  of  the  mother,  and  it  occasions  the  most  gentle  yet  efficacious  dila- 
tation of  the  OS  uteri  and  soft  parts  at  the  time  of  the  parturition,  and 
its  discharge  in  a  guj^h  usually  precedes  that  event  about  a  few  hours.    If 
this  fluid  be  discharged  a  considerable  time  before  parturition,  as  the 
sixth  month,  there  is  usually  premature  birth, (u)  though  it  seems,  that 
in  the  latter  stage  of  gestation  it  is  not  essential  to  the  existence  of  the 
fcetus.  {x) 

It  may  frequently  be  essential  in  legal  investigation  to  know  the  particular 
progress  and  the  changes  the  foetus  is  found  from  time  to  time  to  undergo;  and  auc- 
we  will,  therefore,  concisely  consider  the  subject.  cenive 

The  human  ovum  is  at  first  a  dark  speck,  from  which  a  small  filament  V'^^^^'^^ 
is  given  off,  as  fine  as  a  hair,  this  being  the  future  umbilical  cord;  as  the  "«t"»™» 
embryo  ^rows,  it  resembles  a  cheese  maggot,  having  no  appearance  of  ^^^^^'^ 
extremities;  the  rudiments  of  the  frame  are  reversed  in  the  uterus,  and,    ' 
consequently,  the  head  is  the  lower  in  situ.     When  somewhat  older  there 
are,  in  what  afterwards  constitutes  the  more  visible  head,  two  light  brown 
specks,  the  future  eyes.    In  this  stage  there  is  a  contracted  part  after- 
wards established;  the  placenta  is  formed  very  early,  and  within  the^ira^ 
fortnight  the  amnion  and  chorion.  During  the  first  three  weeks  the  spinal 
marrow,  brain,  heart,  vessels,  and  the  e^es  are  formed,  and  very  shortly 
after,  the  superior  and  inferior  extremities  begin,  as  it  were,  to  bud,  and 

ig)  Blun.  Lect  Mid.  225,  226.  (0  It  is  said,  of  water  98»  albumen  1, 

(r)  Denman,Pnuj.  Mid.  137;  Dewccs,     *^.!^",!^I!,?I!'^^',oq.  Am*-  Pvrlmv 
Midwif  76'  2  Diinirl  Phv  348  ^^^  Denroan,  lo7,  138;  Amer.  Cyclop. 

Miawif.  70,  ^  Dungi.  i-iiy.  J4».  p^^  ^^  ^j^  Abortion. 

(«)  Denman,  Prac.  Mid.  137.  {x)  Blun.  Lect,'  Mid.  228. 
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One 

month. 


afterwards  are  eatabliahed  the  hands  and  feet  Before  the  end  of  tiM 
fifth  week  all  the  |Mirt8  are  complete  and  perfect*  The  head  is. very  dis- 
proportionate in  size,  and  the  jounger  the  fodtas  the  greater  is  the  dis- 
proportion, and  in  cenerai  it  maintains  its  inferior  position  to  the  last, 
lor  which  reason  in  Birth  the  head  is  usually  first  presented,  (a?) 

From  the  ciimmencement  of  the  impregnation  or  conception,  until  the 
end  of  the  third  month,  the  embryo  is  termed  an  ovum,  afterwards  it  is 
to  be  caWed  fcBtus  until  the  termination  of  the  gestation.(y)  But  the  most 
accurate  physiologists  use  the  term/cetui  indiscriminately  during  the 
whole  time  of  eestation.(z) 

About  the  third  week  imlj  be  discovered  the  first  vestige  of  the  em- 
bryo ovum,  and  resembling  in  its  shape  a  minute  bean  or  kidney  float- 
ing in  the  fluid  of  the  amnioOi  and  suspended  by  the  umbilical  cord, 
which  .has  now  shot  forth  from  the  placenta.  From  this  substance,  or 
rather  through  the  umbilical  cord,  which  alone  affords  nourishment  and 
growth  to  we  foetus,  the  general  figure  pulsates,  the  limbs  are  pro- 
truded, and  the  face  takes  its  rise.(a) 

From  the  hoenty-iixth  to  ihe  kMnitf'^hih  day  after  conception  the 

^ttm  is  about  the  size  of  a  pi|(eoo's  egg,  and  the  embryo  therein  not 


Ilfth 


Bikthweek 
and  two 
nxmths. 


ovum 


lamr  than  a  common  fly*  It  has  been  compared  about  that  time  to  a 
taoffok,  composed  apparently  of  twp  masses,  the  larger  of  which  is  the 
head. 

At  the  end  of  thejJJ^A  week^  or  towards  the  sixth,  the  abdomen  is  in 
contact  with  the  amnion.  If  th^  ovum  or  foetus  be  eipelled  within  tix 
weeks  after  conception,  it  is  technically  and  properly  miscarriage.  If 
between  six  weeks  and  the  end  of  the  sixth  month,  it  is  technically  obar- 
tian,  if  between  the  sixth  month  and  some  weeks  before  the  expiration 
of  the  ninth  month,  it  is  technically  not  abortion,  but  premature  UiourJlp) 
But  the  statute  9  Geo.  4,  c.  31,  probably  to  avoid  inquiry  into  the  exact 
ace,  speaks  only  ot  miscarriage  of  a  chud,  and  concealment  of  the  birth 
QttL  child. 

About  the  sixth  week  the  foetus  reaches  the  size  of  a  large  bee,  and  tiie 
umbilicus  or  umbilical  cord  is  apparent,  the  twisting  of  which  begins  after 
the  second  month.  A  white  speck  (the  vesicula  umbilicalis)  is  observable 
in  the  early  weeks  between  the  amnion  and  chorion,  near  the  umbilicus,  but 
after  the  third  month  this  is  scarcelv  visible,  (e)  We  learn  that  the  brain 
and  the  spinal  cord  are  not  discernible  in  the  earliest  part  of  the  life  of  ^ 
foetus,  their  place  being  occupied  by  a  limpid  fluid.  About  the  fifth  or 
sixth  week  after  conception,  a  cavity  may  be  detected,  containing  a  whitish 
fluid,  which  may  be  regarded  as  the  first  visible  rudiments  of  the  nervous 
system.  In  an  enibryo  of  nearly  an  inch  in  length,  and  of  about  the 
period  of  nine  weeks,  the  separate  parts  of  the  brain  bc^n  to  be  much 
more  distin^ishable,  the  spinal  <:ora  and  the  cerebellum  are  visible,  and 
the  (Mirt  which  is  afterwards  converted  into  the  corpora  quadrigemina 
acquires  a  considerable  bulk;  the  cerebrum  at  this  time  appears  only 
under  the  form  of  a  membrane.  From  this  date  the  development  of  the 
brain  proceeds  with  considerable  rapidity,  so  that  all  the  different  parts 
which  enter  into  the  composition  of  the  organ  in  its  perfect  state  may  be 
successively  traced,  although  in  most  cases  bearing  to  each  other  a  very 
different  relation  as  to  their  bulk  and  their  respective  situations  from  what 
they  do  at  a  subsequent  period.  The  most  interesting  circumstance  in  this 


(x)  Benman,  Frac.  Mid.  130.  sny  time  before  the  end  of  the  seventh 

(y)  Dewees,  Midwif.  85  to  88.  month. 

(z)  And  see  Latin  declensions,  fetus,        (a)  See  Aroer.  Cyclop.  Prac.  Med.  tit 

feton,  '*^pello  fetuzam  a  conceptu  ad  Abortion,  {3ied,  leg,;)  EI.  Blum.  521. 
partam."     By  some  authon  the  terms        (b^  See  supra,  note  (z) 
abortion  or  nmcarriage  are  indiscrimi-        (e)  See  3  DungL  Pby.  358  to  355|  1 

nately  used  when  the  child  is  expelled  st  James*  Bums,  149. 


pftrt  of  ttie  intratigBlioii  respects  the  order  in  which  the  great  dtiimiis  chaf .  X 
of  the  nervous  system  came  into  existence.    It  would  appear,  that  at  the    'I'^  ^^ 
end  of  the  second  month  the  spinal  cord  and  the  two  anterior  prolonga-  "^"  ^ 
tions,  or  peduncles  of  the  brain,  form  as  it  were,  the  basis  to  which  the  **"'■  -* 
other  parts  are  subseqaentlj  attached.     The  cerebrum  can  scarcely  be 
said  to  exist,  while  the  cerebellam  and  the  tubercles  are  little  more  than 
layers  of  membrane,  which  are  connected  with  the  cord  and  peduncles; 
no  nerves  can  be  observed  passing  oft*  from  any  part  of  the  brain  or 
spine,  nor  can  any  fibres  be  detected  in  them  even  by  the  aid  of  the  mi- 
croscope; they  seem  to  consist  entirely  of  small  globules. 

At  the  end  of  the  third  month,  (until  which  time  the  embryo  is  techni-  Thixd 
cally  called  an  ovum,  and  afterwards  h  foetus^  though  the  latter  term  is  month  and 
frequently  used  as  the  description  from  the  first,)  the  ovum  is  the  size  subie- 
of  a  goose's  egg,  and  weighs  eight  ounces,  while  the  embryo  is  between  ^l^ently. 
two  and  three  ounces  in  weight,  and  three  inches  in  length,  and  the  head 
and  extremities  have  now  become  distinctly  observable,  it  obtains  the 
name  of  fcetUi^  (from  /e/u«,  Latin   for  youns,)  which  it  retains  to 
the  end  of  eestation.((f)     It  is,  however,  candidly  stated  by  an  eminent 
anatomist  that  the  description  of  the  progress  of  the  ovum  before  it  thus 
becomes  a  foetus  is  not  altogether  to  oe  depended  upon,  and  is  in  some 
respects  conjectural .((/)    Before  the  thirteenth  week,  the  sex  of  the  fostus 
is  not  readily  distinguishable,  the  female  clitoris  beine  so  disproportion- 
ate as  to  resemble  the  penis  of  the  male,  a  fact  which  has  often  created 
confusion,  even  at  the  usual  period  of  natural  birth.    The  head  is  earlv 
covered  with  down,  and  the  fingers  and  toes  are  often  furnished  with 
nails  by  the  end  of  the  third  month. 

After  i!t\t fourth  month  the  development  becomes  more  perfect,  the  Fouith  to 
lower  parts  more  approximate,  the  upper  in  proportion.    At  ^%  fourth  fifth 
month  and  a  haif^  or  eighteen  weeks,  the  einWyo  is  about  seven  inchee  month, 
it!  length,  and  then  the  uterus  has  obtained  a  size  larger  than  that  of  a 
Florence  oil  flask,  and  it  may  be  felt  through  the  parietes  or  »des  of 
the  abdomen  in  women  who  are  not  fat  or  deformed,  (e) 

It  is  about  this  time,  or  between  the  end  of  Xht  fourth  month,  or  six-  of  quick- 
teenth  week,  and  the  fifth  month,  or  twentieth  week,  that  the  child  ening. 
usually  quickens,  and  when  the  uterus  is  so  distended  that  it,  with  its  con- 
tents the  foetus,  in  part  rises  out  of  the  cavity  of  the  pelvis.(/)  The  dis- 
turbance, it  is  said,  is  not  to  be  attributed  to  the  movements  of  the  child, 
or  as  any  distinct  new  period  of  its  existence,  but  that  it  is  occasioned 
merely  by  the  uterus  rising  above  the  brim  of  the  pelvis.(g)  Dr.  Denman 
considers  the  time  to  be  most  commonly  about  tne  sixteenth  week  after 
conception,  but  that  it  may  vary  even  from  the  tenth  to  the  twenty-fifth 
week.(A)  The  motion  of  the  child  may  be  so  obscure,  or  so  indistinct, 
as  not  to  be  perceived  or  regarded.(A)  It  is  not  unusual  for  women  to  have 
a  few  drops  of  blood  discharged  from  the  vagina  at  the  time  of  quicken* 
ing  without  any  inconvenience,  a  fact  which  may  assist  injudicial  inqui- 

(dy  Tuaon,  367;  Dr.  GnnTille's  Gn-        (g)  1  Pftr.  &  Fonb.  340.    But  is  not 

ph)c  llluBtrationB  of  Abortion,  lie.,  may  be  such  ri8in|^  attributable  to  the  effeet  and 

examined  by  the  student  with  great  ad-  motion  of  the  fcetua^  and  see  Denman, 

vantage.  Pnc.  Mid.  147,  describing  it  aa  the  mo- 

(e)  Smith,  484;  Amt^.  Cyclop.  Pnas.  tion  of  the  childi  Deweei,  Diai  Fern.  134 

Med.  tit  Agea^  fMed,  lot,  J  to  13a 

(/)  1  Par.  &  Fonb.  339,  340;  3  id.  89, 
90;  tee  Deweea,  Dis.  Fern.  134.    Phy-        (A)  Deimian,  Ptio.  Mid.  147;  ihoae 

aiobgiata  and  medical  practitioners  vaiy,  weeks  are,  in  genefml,  without  other  ex- 

and  some  say  that  quickening  may  occor  act  proof  of  the  time  of  the  last  coitus^  to 

fhmi  the  end  of  the  second  month  to  the  be  reckoned  from  a  fortnight  aAer  the 

twenty-aecond  week,  though  all  agree  h  last  ceasatian  of  menatmation,  Denman, 

ia  usmdly  at  the  sixteenth  or  eighteenth  Prac    Mid.   175;  Dewees,    Midwifcry, 

week:  James*  Bums,  174^  175.  135. 
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CHAP.  X.  ries.(t)  It  has  been  supposed,  that  there  is  not  any  change  in  the  fcstas  ex- 
Thv  Fb-   cept  that  of  position,  tliMugh  i.i  is  favourable  to  the  mother,  because  what* 
"^"^'  ever  complaint  she  before  suftered,  after  the  time  of  quickening;  usually 
•Awi,  fcc  (i^Qiin^^  ^ip  1^  wholly  remov(HL(&)    Th«  foetus  being  now  stronger,  and 
its  members  more  perfect,  the  motions,  previously  made  feebly  and  im- 
perceptibly, now  become  of  sufficient  strength  to  communicate  a  sen- 
sible impuUe  to  the  adjacent  parts  of  the  mother^  and  to  furnish  evidence 
to  others  whose  bu^ness  it  may  be  to  ascertain  the  fact  of  pregnancy  •(/) 
And  it  has  been  supposed  that  a  woman  is  not  to  be  considered  quick 
with  chiUI  till  she  has  herself  felt  the  child  alive  and  quick  within  her$(/) 
but  of  course  on  a  plea  of  pregnancy  and  quick  with  child,  &c.,  otlier 
evidencethan  the  mother's  sensations  must  be  resorted  to. 

If  a  woman  be  convicted  of  a  capital  offence,  she  may  plead,  or  by  her 
counsel,  move  a  stay  of  executi<in,  on  the  ground  of  her  pregnancy,  and 


[  a  qi^ 
the  jury  box  along  with  the  prisoner  into  a  private  room,  and  be  sworn, 
to  be  without  meat,  drink,  or  fire,  except  that  of  a  candle,  until  they 
agree  upon  their  verdict-    If  they  bring  in  their  verdict  **  that  the  pri- 
soner is  not  pregnant  of  a  quick  child,"  then  execution  will  immediately 
proceed,  unless  the  judge,  of  his  own  accord,  should  respite  the  sen- 
tence, as  was  recently  happily  ordered  by  an  excellent  and  learned 
judge,  and  the  result  of  which  was,  that  though  the  jury  of  matrons  had 
found  such  verdict  on  the  £2d^  March,  1833,  the  woman  was  delivered 
of  a  living,  perfect,  and  mature  child  within  the  next  four  following 
months,  VIZ.  on  the  11th  July,  thereby  establishing  the  error  of  such 
▼erdict.(m)    Quickening,  therefore,  instead  of  marking  the  period  at 
which  the  future  individual  l>ecomes  endued  with  humanity  or  vitality, 
or  elevated  to  distinct  personal  identity,  is  but  the  sign  of  a  certain  ad- 
vance in  the  development  and  aggrandizement  of  the  growing  body  to  a 
certain  pitch,  and  of  its  now  possessing  a  greater  degree  of  force;  and 
hence  it  has  been  contended  that  there  is  no  ground  for  the  great  dis- 
tinction in  criminal  punishment,  whether  or  not  the  child  has  quick- 
ened .(n)     It  is  laid  down  that  about  the  fourth  month  after  conception, 
that  stage  of  utero  gestation  arrives  which  enables  the  medical  pracd- 
tioner,  by  means  of  an  external  examination,  to  ascertain  whether  or  not 
a. woman  be  pregnant;  for  at  this  stage  the  uterus  may  be  distinctly  felt 
through  the  integument  of  the  abdomen.(o) 
IP"!^  At  thej^lh  month  the  abdominal  seems  to  predominate  over  the  tho- 

''*"^*  racic  part  of  the  frame  of  the  foetus.  At  this  time  also  the  abdomen  of 
the  mother  swells  like  a  ball  with  the  «kin  tense;  the  fundus  uteri  now 
extends  about  half  way  between  the  pubes  and  umbilicus,  and  the  cervix 
is  sensibly  shortened .(p) 

(t)  Denman,  Prac.  Mid.  175;  James'  fence,  and  be  quick,  but  not  otherwise. 

Bums,  174,  probably  occasioned  by  some  she  may  plead  her  preji^nancy  in  delay  of 

rapture  or  laceration  in  the  vessels,  Occa-  execution,  favorem  proli,  3  Par.  &  F.  142. 

•ioned  by  the  change  of  position.  (m)  Bex  v.  Mary  Wright^  Norwich. 

(A)  Denman,  Prac.  Mid.  148;  Dewees,  22d  March,  1832.     By  ceitain  correct  in- 

Dis.  Fern.  137.  formation  obtained  from  the  counsel,  Mr. 

(/)  This  is  the  kgal  evidence  of  quick-  S.  Taylor,  and  from  the  accoucheur,  it  is 
ening,  per  Lawrence,  J.;  3  Par.  &  Fonb.  clear  that  tlie  child,  when  bom,  was  a 
89,  90(  1  Par.  &  Fonb.  239,  240;  but  see  perfect  and  matiu%  child. 
doubts  as  to  the  time,  1  Beck,  Med.  Jur.  (n)  Smith,  315,  316;  1  Par.  U  Fonb. 
1 15<  as  to  the  discovery  by  touch,  id.  116.  239,  n.  (6/)  1  Beck,  Med.  Jur.  200  to  203{ 
And  a  jury  of  matrons  have  brought  in  a  post,  as  to  causing  miscarriage. 
verdict  of  not  quick,  the  fallacy  of  which  (o)  1  Par.  &  Fonb.  236,  where  the  pro- 
has  been  established  by  the  subsequent  cess  of  examination  is  stated. 
detiveiy  at  maturity  within  the  time.    If  (p)  1  Par.  &  Fonb.  240{  2  DoogL 
s  woman  be  feand  guilty  of  a  capital  of-  Phy.  354. 
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In  the  rixih  month  the  upper  ed^  of  the  fandus  is  a  little  below  the  chap.  x. 
umbilicus,  and  the  foetus  acquires  a  considerable  desree  of  vigour,  and  it  T^^'  ^^ 
then  measures  about  nine  inches  in  length.  And  from  the  0th  to  the  *^"  ^JJ" 
seventh  the  fcetus,  it  is  supposed,  may  be  bom  alive,  though  still  incapa-  *^"*»  *^' 
ble  of  being  reared.(9)  Sixth  to 

The  heart  is  formed  before  the  brain,  and  the  first  indication  of  life  in  ■*^*",^ 
a  foetus  is  a  small  beating  point,  the  punctulum  saliens,  and  which  after-  °^^^ 
wards  becomes  the  muscular  substance  of  the  ventricles,  and  from  this  the 
large  vessels  expand;  and  it  is  not  until  some  time  after  that  the  brain  be- 
comes or^anizea.(r^  But  Sir  E.  Home  has  established  that  the  rudiments 
of  the  brain  and  spinal  cord  are  visible  before  the  heart  At  the  end  of 
the  sixth  month  the  testicles  in  the  male  foetus  begin  to  descend  to  the  scro-v 
tum,  though  they  are  not  found  there  till  after  me  ei^th.(9)  In  the  Hxth 
month  the  placenta  and  membranes  weigh  seven  or  eight  ounces,  the  foe- 
tus twelve  or  thirteen,  and  is  then  eight  or  nine  inches  in  lensth,  and  per- 
fect in  all  its  external  parts.(/)  From  the  sixth  to  the  ninth  month  the 
progress  is  more  rapid. 

In  the  seventh  month  the  fundus,  or  superior  part  of  the  swelling,  ad-  Seventh 
vances  just  above  the  umbilicus,  and  the  cervix  is  then  nearly  three-fourths  moDtfa. 
distended.  After  the  end  of  the  seventh  month  the  infant  is  perfectly 
/ormed,  being  deficient  only  in  size  and  weight,  and  about,  or  perhaps 
rather  before,  this  period  the  membrana  pupiUaris,  (upon  the  use  of  which 
there  have  been  many  observations,)  disappears.(t<)  It  is  then  capable  of 
being,  and  frequently  is,  reared,  and  of  reaching  maturity,  so  that  it  has 
been  observed  that  we  cannot  carry  the  consideration  of  abortion  beyond 
the  seventh  month  of  pregnancy,  the  child  being  then  on  the  same  foot- 
ing with  one  mature;(a;)  and,  therefore,  between  the  seventh  and  the  end 
ofthe  ninth  month  the  too  early  production  is  to  be  termed  premature 
birth.  It  has  been  observed,  that  no  child  bom  after  the  termination  of 
the  seventh  month  of  pregnancy  should  wei^  less  than  five  pounds  avoir- 
dupois, or  be  less  than  fifteen  inches  in  length;(y)  but,  according  to 
ChauBsier  and  other  physiologists,  the  length  is  a  more  certain  indication 
of  the  age  than  weight,  and  the  former  has,  therefore,  given  a  scale  of  ad- 
measurement for  the  more  certain  ascertainment  of  the  SLgd.(z)  How- 
ever, as  the  length  also  varies,  it  seems  that  no  great  stress  should  be  laid 
either  on  weight  or  length,  in  endeavouring  to  ascertain  the  age  of  seven 
months.(a| 

In  the  eighth  month  the  swelling  of  the  uterus  reaches  midway  between  fighth 
the  navel  and  scrobiculus  cordis,  the  neck  itself,  being  then  entirely  dis-  month  and 
tended,  and  at  full  time  the  uterus  occupies  all  the  umbilical  and  nypo-  upwards, 
gastric  regions,  although  a  short  time  beiore  deliveir  it  subsides  to  where 
it  was  between  the  seventh  and  eighth  months.f6j    As  the  abdominal 
tumour  advances  it  assumes  a  peculiarity;  the  umbilicus  is  drawn  down, 
and  VL  flatness  is  perceptible,  or  ima^ned  to  be  so,  in  the  abdomen.    The 
tumour  is  longer  concealed  in  tall  women  than  in  those  who  are  short; 
and  it  has  been  remarked,  that  the  pregnant  uterus  does  not  rise  directly 
upwards,  but  generally  inclines  to  one  side,  most  commonly  to  the 
nght.(c)    The  size  and  appearance  of  the  foetus  in  its  different  stages 

{.q)  14  PhiL  Joura.  Hed.  &  Phyi.  ScL  of  Admeanrement  to  aicettam  whether  or 

41.  not  a  child  is  seven  months  old{  2  Dungl. 

(r)  Bat  see  aUter^  1  Bost.  237,  n.  267.  Phv.  356. 

(•}  Amer.  Cyclop.  Prac  Hed.  tit  Ages,  ly)  G.  Smith,  337. 

{Med.  i^.}  {z)  Id.  339. 

(0  Id.  (a)  1  Par.  &  Fonb.  101. 

(tf)  2  Dungl.  Phy.  355.  \l)  Smith,  33S^  339{  1  Beck,  Med* 

(«)  Smith,  313,  314;  1  Par.  &  Fonb.  Jur.  115. 

230  to  241  s  2  Dungl.  Phy.  355.  See  Scale  (e)  Id.  484^  485. 
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CBAP.  X  during  gestatiea  is  well  exemplified  in  di&rent  plates  by  lizan  and 
T|ut  F»-  other  author8.(d) 

XJLU  Ob- 

GAyg,  &c.      j^  ^11 1^  observed  that  the  human  foetus,  during  the  progress  of  de* 
General  re-  velopment,  runs  through  a  series  of  phases  or  changes,  each  of  which  is 
8uit  of  pro-  found  to  correspond  with  permanent  conditions  of  oiganization  in  the 
greiisofde-  animal  series.    At  first  the  embryo  is  a  mere  bud  or  ^rm,  placed  in  a 
of  ftetus  "^  small  vesicle,  resembling  one  of  the  simplest  worms;  it  soon  becomes  a 
from  con-    ^^lall  vermiform  body,  without  apparent  nead  or  limbs,  which  is  the  cha- 
ception       racter  of  the  annelides,  in  the  centre  of  which  the  small  appearance  of  the 
until  birth,  heart  is  at  an  early  stage  visible;  in  the  next  step  of  tiie  cnanffe  two  sets 
of  limbs  of  the  same  length  are  produced,  which,  with  a  caudal  prolonrat- 
tion,  constitute  a  resemblance  to  quadrupeds.    If  the  development  of  uie 
osaeom  system  be  examined,  it  wul  be  found  at  first  mucila^nous,  then 
cartilaginous,  and  finally  it  passes  into  the  state  of  true  bone;  but  with 
sutures  in  the   head,  proviaentially  rendering;  it  pliant,  or  capable  of 
a  degree  of  compression  in  birth.    Again,  at  the  earliest  period  of  foetal 
life,  the  nervous  system  is  limited  to  tiie  nervous  cords  and  their  ganglia; 
at  the  next  step  ot  its  progress,  the  medulla  spinalis  is  first  formed,  and 
afterwards  the  medulla  oblongata,  together  with  the  tubercula-quadrige- 
mina  are  distinctly  maiked,  though  the  brain  and  cerebellum  are  still 
rudimentary,  and  which  are  established  after  the  spine.    The  cerebral 
organs  then  soon  begin  to  predominate  over  the  tubercula,  and  their  de* 
vdopment  proceeds  until  finallj^  the  lobes  of  the  cerebrum  and  cerebellum 
attain  that  desree  of  conformation,  which  is  characteristic  of  man.(e)  Dr. 
Denman  has  observed,  that  as  regards  the  practice  of  midwifery,  any  at- 
tempt to  determine  the  weight,  length  and  dimensions  at  different  periods 
of  utero  gestation,  varying  so  greaUy  in  different  children,  would  be  of 
little  utinty.(/)  But  they  may  become  exceedingly  important  as  rq;ardB 
judicial  inquiry. 

Succenive      The  Uterus,  or  rather  the  fcetus  it  contains,  in  the  progress  of  preg- 
■hapeand  nancy,  changes  its  size  and  figure  as  well  as  position  considerably:  we 
ntuation  of  have  seen  the  usual  dimensions  when  unimpregnated.(g)  Before  the  ^d 
^^S^  ^^     ^  ^^  ^^^^  month  it  has  a  tendency  to  dip  towards  the  pelvis,  after  which 
tK  '^'^    period  it  may  be  felt  to  ascend,    jjuring  the  seventh  month  it  forms  a 
^^^^^    fine  with  the  navel;  in  the  eighth  month,  it  ascends  still  higher,  reachiii|g 
and  ai  time  midway  between  that  organ  and  the  sternum;  and  in  the  mn:h  moath,  it 
of  labour    almost  touches  the  ensiform  cartilage;  and  then  measures  ten  or  twelve 
psint.         inches  from  top  to  bottom;  at  the  close  of  which,  as  though  overwhelmed 
by  its  own  bulk,  it  begins  again  to  descend,  and  shortly  afterwards,  from 
the  irritation  produced  by  the  weight  of  the  child,  or  more  probably  from 
the  simple  law  of  instinct,  it  becomes  attacked  with  a  series  of  spasmodic 
contractions,  extending  to  the  surrounding  organs,  and  constituting  the 
pains  of  labour^  which  gradually  increase  m  strength,  enlarge  the  orifice 
of  the  organ,  and  protrude  and  expel  the  child  into  the  world.(A)    In 
about  ten  minutes  or  a  quarter  of  an  hour  after  the  birth,  the  uterus  con- 
tracts very  considerably,  or  the  hemorrhage  would  be  fatal;(t^  bat  it 
does  not  return  to  near  its  original  size  under  a  month  or  six  weeks;  and 
indeed  never  returns  to  the  smallness  of  the  virgin  state.(ib)    Dr.  Paris 

(d)  IJzan,  plate  viii.  and  iz.  p.  96^  &c.    SoG^  a  id.  67{  3  Bast  33;  Dewee%  Mid- 
and  Ur.  Granville's  Graphic  lUustcations    wif.  80  to  84$  1  James'  Bum^  143. 

'^15  nil^ket'voL  I  50,  Qualo,  26.  (*>  ^^  f^Uy,  Dewee^  Midwifc  US  to 

(/) Denman, Prac Mid.  130} sec foHy,  ,'    ,^    ^  ,^ 

Deweea,  Midwif.  84  to  89.  (0  ^  Good,  159. 

(jg)  Ante,  393(  I  Par.  9&  Fonb.  ^^  (k)  3  Ptf.  hTQvh.GT. 
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haa  given  a  full  description  of  the  appearance  of  the  uterus  in  women  who  ctiAP.  z. 
have  borne  children.(/)  ,    Thk  Fi- 

XALX  OB-^ 

The  natural  duration  of  the  time  of  pregnancy  or  gestation  is  thirtv-  e4iii,  fcc. 
nine  toteks  and  one  day,  or  nine  calendar  months;  {m)  and  the  only  dim-  "^^^  {J*'*^ 
ciilty  or  uncertainty  in  general  is  the  time  from  which  this  period  begins  JJ*^^™J^ 
to  run.    If  there  has  only  been  a  single  coitus,  then  it  is  to  oe  calculated  tnusted 
from  that  event;  and  some  women,  it  is  said,  from  peculiar  sensations  a  time  of 
few  hours  after  intercourse,  can  tell  when  in  fact  impregnation  has  been  gettation. 
accomplished;  some  reckon  from  the  usual  cessation,  or  rather  non  re- 
turn or  the  catamenia^  reckoning  from  its  last  appearance,  and  adding  a 
fortnight;  Whilst  others  calculate  from  the  time  of  quickening,  reckoning 
five  months  after  that  event;  but  as  that  event  does  not  uniformly  take 
place  at  the  sixteenth  week,  it  has  been  deemed  an  uncertain  period  from 
which  to  calculate.(n)    Dr.  Denman  observes,  that  in  order  to  avoid  any 
great  error,  it  is  customary  to  take  the  middle  time,  and  to  reckon  forty- 
two  weeks  from  the  last  act  of  menstruation,  by  which  method,  if  rightly 
Informed  as  to  that  event,  then  no  egregious  mistake  can  arise.(o)  It  seems, 
from  high  authority,  that  in  giving  medical  advice  on  this  as  upon  other 
subjects  to  the  patient,  a  degree  of  deception  is  admissible  and  laudable 
to  prevent  prejudicial  anxiety;  and  that  therefore  it  is  advisable  to  induce 
an  expectation  that  the  time  of  labour  will  not  arrive  until  after  the  probable 
period.(fi}    In  tiiis  country  the  calculation  rests  solely  on  received  opi- 
nions and  a  few  decisions,  out  in  other  countries  it  is  fixed;  thus,  by  tiie 
law  of  Scotland,  a  child  bom  six  months  after  the  marriage  of  the  mother, 
or  ten  calendar  months  after  the  death  of  the  father,  is  considered  legiti- 
mate.   In  France  the  express  civil  code  has  placed  a  limit  to  our  credulity 
respecting  retarded  births,  and  decrees  three  hundred  days  or  ten  calendar 
months  to  be  the  most  distant  period  at  which  the  legitimacy  of  births 
shall  be  allowed.(g^    Dr.  Paris  observes,  that  the  term  does  not  appear 
to  be  so  authoritiveiy  established,  but  that  nature  may  occasionally  trans- 

fress  her  usual  law,  and  that  in  several  tolerably  well  attested  cases  tiie 
irth  appears  to  have  been  protracted  several  weeks  beyond  the  common 
time  of  delivery;  and  Dr.  Hamilton  remarks,  that  if  the  character  of  the 
mother  be  unexceptionable,  a  favourable  report  ought  to  be  given  for  the 
mother,  tiiough  the  child  should  not  be  prbauced  till  nearly  ten  calendar 
months  after  the  absence  or  sudden  death  of  her  husbai)d.(r)  Dr.  Smith 
states,  that  it  is  admitted  that  a  woman  may  carry  a  child  to  the  eleventh 
month;(»)  and  that  although  in  this  country  the  usual  time  of  birth  is 
considered  to  be  280  days  atier  conception,  making  a  period  of  nine  months, 
of  thirty  days  each,  and  ten  days  more;  yet  that  a  child  may  be  born  nine 
months  and  twenty  days  after  the  death  of  his  father;  but  where  the  child 
was  bom  eleven  montns  after  the  death  of  the  husband,  and  it  was  proved 
that  the  father  could  not  have  had  intercourse  with  his  wife  within  a 
month  before  his  death,  it  was  adjudged  a  bastard ;(/)  he  states  that  real 
excess  beyond  nine  months  is  by  no  means  frequent,  and  certainly  never 

!/)  3  Parte  It  Fonb.  67, 68.  (o)  Denman,  Prac.  Med.  175. 

m)  1  Beck,  Med.  Jur.  289?  1  Jamea*        (-\  w.  j^g,  i82. 

■^A^^n 'Sif  Mm"^.  D™        (?)  1  P"^  "^  ^''^-  2«'  Code  Civil. 

245  to  448;  id.  Appendix,  vol.  iii.  309  to        ,\  ,  „    .    ^^    ^  „,^       «,« 

223<  Smith,  493f  266  days  accoiding  to  ,  W  *  T^  ^  Fonb.  245  to  248|  see 

liorgMi,  Mecb.  Pnw.  of  Phy.  282,  Farr,  ^^  opmioiui  in  Runnington'*  Ejectment. 

10,  the  French  law  allows  the  probability  Ist  edit;  ?  Stark.  Evid.  138,  note  {p.) 
ofSOOdayaortenmonthfl,!  Par.  &  Fonb.        (»)  8m»th,  492. 
268,  w>  in  Scotland,  id.  note  (a/)  Be«ky        (0  Smith,  492«  498^  eltct  Burft%  Jo». 

llid.iar.cli.il.  tke,  tit.  BssttttL 
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OHAP.  X.  mat;  and  he  suggests  that,  cansidering  the  fallacy  of  a  woman's  aensa- 
Tn  Fs-  Bon,  if  any,  as  to  the  period  of  conception,  and  the  very  great  proba- 
XALB  Ob-  biiity  of  her  having  been  mistaken  in  the  first  instance  to  me  extent  of 
BAg«,  &c.  2|5qq^  ^ret  weeks,  by  reckoning  conception  from  sexoal  intercourse  im- 
mediately after  the  last  ap{)earance  of  the  catamenia,  while  in  reality  it 
may  not  nave  taken  place  until  just  before  they  should  have  appeared  a^n, 
the  erroneous  supposition  of  ten  months'  pregnancy  might  oe  explained 
at  once,  added  to  which,  it  may  occur  that  the  catamema  may  cease  from 
other  causes,  and  conception  may  take  place  during  their  influence.(ti) 
Another  author  states,  that  the  ordinary  time  of  gestation  is  forty-itco 
weeks,  to  be  commenced  in  reckoning  from  the  Fast  menstruation,  as- 
certaining the  time  it  ceased;(x)  but  that  even  twelve  months  is  a  term 
allowed  by  some  physicians  as  what  may  take  place  under  peculiar  weak- 
ness or  delicacy  of  health;  though  he  suggests  that  it  is  most  probable 
that  in  all  these  cases  the  mother  was  mistaken  as  to  the  proper  time  of 
her  conception,  and  has  imagined  herself  to  have  conceived  for  some 
weeks  or  even  months  before  it  actually  took  place.  In  the  Gardner 
peerage  cause,  tried  before  a  Committee  of  the  House  of  Lords  in  A.  D. 
1825,  nine  calendar  months  were  admitted  on  both  sides  as  constituting 
the  ordinary  ultimate  range;  though  a  few  singular  cases  were  adduced, 
in  which  the  pre&;nancies  were  supposed  to  have  been  protracted  at  least 
a  month  longer.(v|  But  the  decision  in  the  Gardner  peerage  case  has 
been  questioned.(2)  Several  cases  in  our  courts  have  occurred  on  this 
subject.(a) 

How  eiriy      The  expulsion  of  the  ovum  or  embryo  within  the  first  six  weeks  after 

h°^'^"*^  conception  is  technically  called  miscarriage;  between  that  time  and  the 

ed  aoM^  expiration  of  the  sixth  month,  when  the  child  may  by  possibility  live,  it 

Vtfe.(b)      ^^  termed  abortion.    If  the  delivery  be  soon  after  the  sixth  month,  it  is 

termed  premature  labour;^c)  but  tne  criminal  attempt  to  destroy  the 

foetus  at  any  time  before  birth,  is  termed  in  law  procuring  miscarriage, 

varying  as  we  have  seen  in  degree  of  offence  and  punishment,  whether 

the  attempt  were  before  or  after  the  child  had  quickened. 

It  is  admitted  by  Dr.  Paris,  contrary  to  the  opinion  of  Dr.  Smith,  that 
from  the  number  of  established  cases,  it  is  possible  that  the  fc&tus  may 
survive  and  be  reared  to  maturity,  though  born  at  verj  early  periods 
after  conception,  and  even  under  the  period  of  seven  months;(a)  out  se- 
nerally  in  favour  of  the  life  of  the  motner,  chai^d  with  the  murder  of  so 
young  a  child,  prematurely  bom,  most  medical  men  agree  that  offspring 
bom  under  seven  months  from  the  time  of  conception  cannot  long  survive, 
or  at  least  attain  maturity,  and  that  therefore  no  conviction  oi  murder 
or  concealment  of  birth  ought  to  take  place.(e)  We  may  all  concur  in 
the  wish  to  save  the  life  of  a  mother  unaer  such  a  charge;  but  in  a  strict 
judicial  view,  if  there  be  a  mere  possibility  of  the  child,  bom  alive  within 
seven  months,  being  by  extreme  care  or  under  any  circumstances  kept 
alive  for  any  consideraole  time,  it  should  seem  that  the  culprit,  who  de- 
prives the  infant  of  all  chance,  ought  to  be  held  criminally  responsible. 
Many  ancient  instances  are  stated  of  births  even  at  four  montns  and  a 
half  with  continued  life  even  till  the  age  of  twenty-four;  and  the  parlia- 

(tt)  O.  Smith,  493, 494.  Jur.  392  to 299;  2  Duns^l.  Phy.  330 to332. 

(x)  5  Good,  102.  (h)  14  Philad.  Jouni.  Med.  and  Pliva. 

(jT)  Id.  101.  Sci.  39  to  44;  Farr,  16. 

{z)  By  Dr.  Duncan,  5  Good,  102,  note,        (e)  1  Paris  &  Fonb.  343,  244;  3  Paris 

Kferring  to  Edinb.  Med.  Jour,  vol  xxvii.  &  Fonb.  100, 101;  2  Dungl.  Phy.  332. 

(a)  1  Bol.  Ab.  156;  Run.  Eject  Ist  ed. ;        (d)  Smith,  336, 337;  Paris  &  Foab.  100, 

1  Paris,  246^  247;  id.  Appendix,  vol.  iii.  101;  Farr,  8,  16;  Forsyth,  426^  427,  in 

209  to  222;  see  fully  on  this  subject,  De*  note,  428,  429. 
weesb  Midwif.  124  to  143;  1  Beck»  Med.        (e)  GopL  Diet  Pnc  Med.  tit  Abortion. 
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ment  at  Paris  decreed  that  an  infant  at  fmt  months  possessed  the  capa*  obap.  x. 
bill t J  of  living  to  the  ordinary  period  of  numan  existence ;(/)  and  it  has   Taa  Fa- 
been  asserted  that  a  child  delivered  at  the  ase  of  only  five  months  and  "*"  ^ 
eight  days  may  live;(g)  or  according  to  Beck  and  others,  if  bom  at  no;  *^"'      ■ 
months  cfter  conciption,{h)  But  physiologists  of  the  present  dav  consider 
that  a  foBtas  bom  hefort  the  completion  of  the  seventh  month  has  a  very 
slender  chance  of  sarviving,(t)  and  insist  that  no  woman  ouffht  to  be  con- 
victed of  the  murder  of  an  infant  born  withhi  that  period.(ilg 

^  Whatever  may  have  been  the  habit  of  the  female  antecedent  to  concep-  Requiiite 
tion»  it  is  agreed  by  the  best  authorities  that  it  is  of  the  utmost  importance  oeidie 
that,  during  pr^;nancy  in^  particular,  she  should  every  day  take  irequent  •ndregi- 
but  moderate  exercise  in  healthy  atmosphere,  as  well  on  her  own  account  JJ|^i!55j]^J^ 
as  for  the  due  progress  of  the  foetus.    The  labouring  classes  have  eaner  P'^a™™^* 
labours,  whilst  the  rich,  the  luxurious,  and  still  more  the  indolent,  are 
scarcely  able  to  sustain  the  ordinary  effort  of  nature;(/)  but  the  exercise 
must  be  regular  and  not  violent,  nor  unadapted  to  the  general  strength; 
and  extra  exertion,  especially  near  the  time  of  parturition,  midit  be  ex- 
tremely prejudicial.(/)    Sometimes  during  gestation,  if  there  be  rigidity 
of  the  abdominal  coverines,  as  sometimes  occurs,  especially  in  the  first 
pregnancy,  and  occasioned  by  the  rapid  growth  of  the  uterus,  distending 
the  abdomen  and  causing  consideraole  pain,  blood  may  be  taken  from 
the  arm,  and  the  abdomen  carefully  fomented;  and  leeches  may  also  be 
applied  to  remove  anv  inflanmiatory  action,(m)  and  if,  probably  from 
convulsion  in  the  chila,  the  pain  be  excessive,  moderate  temporary  pres- 
sure may  be  advisable.(n) 

It  would  be  beyond  the  scope  of  this  summary  further  to  examine  the  Prepan- 
progress  of  gestation;  but  there  is  one  point,  which  has  been  considered  tions  for 
of  great  importance  in  connexion  with  medical  jurisprudence,  especially  dcUveiy, 
as  regards  tne  offences  of  infanticide  and  concealment  of  birth.  Dr.  Den-  ^?]!^!°*' 
man  observes  on  the  natural  anxiety  in  women,  as  indeed  in  all  animals,  ^^^^ 
to  provide  a  comfortable  reception  for  their  youns,  when  the  time  for  qoiiy. 
bringing  them  forth  draws  near.(o)    When  women  nave  made  such  pre- 
paration, it  naturally  affords  a  presumption  that  they  expect  their  infant 
to  live,  and  to  require  a  continuance  of  care,  and  negatives  the  presumption 
of  any  design  to  Kill  or  even  conceal  the  birth;  and  accordingly  the  proof 
of  such  conduct  as  the  preparing  clothes  appropriate  for  an  infant,  is  ad- 
missible to  negative  the  charge  of  intent  to  conceal  the  birth.(j9) 

Although  parturition  is  unquestionably  a  period  of  considerable  pain  Of  the  wh 
and  anxiety,  yet  nature,  consistent  in  all  her  operations,  has  provided  that  ^^J^ 
it  shall  not  in  reality  be  an  operation  of  actual  daneer;  and  when  the  ac-  j|^^ 
cottcheur  is  of  ordinary  skill,  very  few  deaths  occur Trom  mere  parturition,  ^^^  J^* 
and  the  dangers  that  sometimes  arise  are  principally  in  the  cfter  treat-  puying 
ment.(9)    It  will  be  observed  that  usually  the  head  and  other  parts  of  the  and  w' 
child  are  so  adapted  to  the  size  and  shape  of  the  female  pelvis,  even  when  quent 


(/)  1  Fans  &Foiib.  244.  (p)  Rtx  v.  Eigky.  4  Catr.  &  Payne. 

(g)  5  Good,  160, 162.  366;  and  see  Sir  W.  Scott'a  Waverky 

(A)  1  Beck.  Med.  Jur.  292;  14  PbUad.  Norela,   deacription    of   Jeanie  Deana 

Ifel.  &  Phya.  Sci.  41.  having  tiavelled  to  give  evidence  to  aave. 

(t)  1  Paris,  244,  245;  Smith,  336^  337;  her   sister  on  that  ground  on  such  a 

2  Dungl.  Phy.  332.  charge. 

(k)  Smith,  336,  337.  (q)  Perhaps,  aa  regarda  tnare  partmi' 

(/)  Denman,  Prac.  Mid.  150,  151;  De-  iumt  scarcely  more  than  one  aeath  in 

wees,  Dis.  Fem.  140.  three  or  four  thousand  occurs,  though  in- 

(m)  Dewees,  Dis.  Fem.  146  to  148.  duding  the  riska  in  aAer  treatment  the 

[fi)  Blundell'sLect  Mid.  246.  auppoMd  aveiage  is  about  one  in  two 

[o)  Denman,  Ptk.  Mid.  179, 180.  hundred. 
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oiAK  X.  mt  degree  distorted,  that  any  serious  difficulty  in  deliyery  rarely  occurs; 
T^  '^  and  moreover,  the  bones  of  the  head  of  the  child  are  rarely  completely 
""■^**  ossified  at  the  time  of  birth,  and  by  the  intervention  of  the  sutures  are  ca- 
»!»%  e.  pable  of  considerable  compression,  and  sometimes  when  necessary  are  in  a 
, degree  compressed  at  the  time  of  birth,  and  subsequently  return  to  their 
natural  extension;  M  and  further,  to  facilitate  the  birth,  the  bones  of  the 
OS  pubis  are  supposea  sometimes  to  separate  and  extend  in  a  small  degree, 
80  as  for  the  instant  to  enlarge  the  opening,  (r)  In  natural  labour  the  weig4it 
co-operates  with  other  circumstances;  nrst,  to  present  and  protrude  the 
head  of  the  child,  (or  speaking  more  precisely,)  the  hind  head  is  supposed 
to  turn  towards  the  pubis,  aiid  the  lace  towards  the  hollow  of  tne  sa- 
crum,(i|^  and  is  usually  placed  nearest  to  the  aperture,  and  the  other  parts 
Hatonuiy  and  readily  follow,  without  injury  to  the  child  or  the  mother; 
and  by  all  these  co-operating  caases,  under  ordinary  circumstances,  the 
delivery  is  completed,  without  difficulty  or  scarcely  any  assistfuice,  and 
often  without  very  severe  pain,  from  six  to  twenty-four  hours  after  the 
irst  labour  pain  lias  been  felt(/)  Dr.  Detiman  observes,  that  with  a  first 
child  it  would  not  be  proper  to  denominate  a  labour  difficult  till  it  had 
continued  twenty -four  nours,  if  the  presentation  were  natural,  and  no  ad- 
verse circumstances  should  occur.(ti)  If  the  labour  be  unusually  tedious, 
flue  moderate  use  of  the  modem  remedy  of  secale  cornutum,  ergot  or 

Smrred  rye,  may  be  advisable;  for,  although  in  itself  a  poison,  it  has  a 
ngular  effect  in  facilitating  the  action  of  the  uterus  in  expelling  the  fostns; 
itod  which  of  late,  in  cases  of  this  natore,  has  saved  many  lives;(x)  but 
this  is  a  remedy  only  to  be  adopted  by  the  most  experienced  practitioners, 
and  by  them  with  extreme  caution.  The  incidents  of  a  natural  though 
painful  labour  have  been  thus  described.(  v) 

Wheta  the  period  for  the  approach  of  labour  is  arrived,  the  nature  of 
that  viscid  secretion,  which  we  have  seen(2r}  seals  up  the  orifice  of  the 
Ivomb^  is  altered  by  its  losing  its  viscidity,  and  all  the  parts  are  relaxed 
4Gad  prepared  for  the  transmission  of  the  head.  The  action  of  the  womb 
id  at  first  feeble,  afid  accoucheurs  have  marked  the  following  five  stages  of 
a  Statural  labour:  First,  The  womb  has  suffered  no  diminution  of  its  8tze» 
the  membranes  are  entire,  and  of  course  the  contractions  of  the  womb  are 
tteUe,  because  before  it  is  allowed  to  make  some  contraction,  its  efforts 
are  not  strong.  This  is  a  provision  for  the  first  stase  of  labour  bein^ 
«16W;  soon  after,  tifie  before  aescribed  membranes,  with  the  liquor  amnii, 
|>rotrude,  and  the  latter  eently  dilate  the  passage,  and  in  this  sta^  there 
ought  not  to  be  any  inteiference,  for  while  the  membranes  are  entire,  both 
the  mother  and  child  are  in  perfect  safety :  Secondly,  the  orifice  continuing 
to  dilate,  and  the  efforts  of  the  womb  mcreasing,  the  membranes  bursC 
and  the  head  of  the  child  presses  on  the  orifice,  and  then  the  womb  having 
Atore  space,  is  enabled  in  a  deeree  to  contract,  and  which  contraction  is  a 
stimulus  to  greater  efforts,  ana  in  a  few  pains  the  head  descends  into  the 
cavity  of  the  pelvis.  The  orifice  is  then  completely  retracted,  and  there  is 
no  longer  a  mark  of  division  betwixt  the  womb  and  the  vagina,  they  are 


^lABH^MaA^i^N 


(r)  Deiiman,  Prac.  Mid.  7,  8, 21;  ante,  Blundell,  Prac.  Mid.  58, 59,  who  speaki 

3M  to  30%;  bat  vre  htve  seen  that  the  fact  favourably  of  this  medicine,  and  gflvea  h^ 

of  leparatkmui  doubted  by  some.  Amort  lutaiy  advice  to  avoid  other  opemttOHa; 

eBEperieneed  practitioner  inaiati  that  if  the  and  see  ante,  396. 

tepmAmjke  place,  it  ia  not  more  than  .  ^  3  g^  ^73  ^  ^^^^  ^  ^  f^  ^ 

a^MiVerorailinon.                    rx^^  count,  Denman.  Prac.  Mid.  188  to  Sllj 

OODenman,  Prac,  Mid.  184;  Deweea,  3  ^^^^j   p^^^  333  ^^  335^  ^  ^^  ^^  ^l 

(u)  Denmui,  Ft^  ™« j  *  L   ^  nc.^  BlundeU.  Piws.  Mid.  43  to  59, 

M  Denman,  Ptsc.  Mid,  7th  cd.  236,  »*«*«*»"»  «^"""  «»**•  ^  »"  *"• 

VTi  tee  Dev>«<%  Midwii:  608  tv  634}  («)  Aiit^400. 
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asQnecaxml.  The  <Niflce  being^  no  longer  dilated  by  the  ioft  aiid  dattlo  cvap.  x, 
membranes,  the  head  c^  the  child  presses  full  on  uie  orifice,  which  be-  T^  7»- 
comes  rigid,  and  perhaps  inflamed,  when  its  dilatation  is  slow  and  ihe  ^c^"  ^ 
labour  is  tedious;  but  from  the  form  of  the  bones,  and  particularly  by  the  •^^  *^ 
retiring  of  the  sacrum,  or  rather  the  os  coccjgis  at  its  base,  ( wnich  we 
have  seen  may  by  pressure  bend  back  and  give  nearly  half  an  inch  mora 

rce  in  the  cavity,)  tliere  is  a  provision  and  guard  tor  the  soft  parts  of 
mother  against  injurious  compression  by  the  head,  and  nature  usually 
intends  this  stage  to  be  short,  because  if  protracted  it  might  become  dan- 
gerous. There  is  at  this  period  occasionally  some  obstruction  of  urtaa 
and  faeces,  and  the  vessels  of  the  parts  suffer  compression:  Thirdly, 
The  head  of  the  child,  presenting  at  the  orifice  of  the  vagina,  forms  the 
next  stage»  and  that  sometimes  of  severe  suffering;  the  head  is  pushed 
forward  during  every  successive  pain,  and  recedes  again  in  the  aosence 
of  pain.  An  interval  of  rest  precedes  this  stage;  at  last  the  pains  tetanit 
and  the  hard  head  of  the  child  coming  to  press  on  the  orifice,  and  the 
wpmb  coming  in  close  contact  with  the  bodv  of  the  child*  the  pains  are 
redoubled  in  strength.  The  face  of  the  mother,  perhaps  before  pale  and 
flat,  becomes  red  and  turgid,  her  eyes  gleam  and  are  inflamed,  the  pulse 
becomes  quick  and  hard,  and  she  looks  wildly  round  on  her  attendants^ 
losing  all  reason  and  recollection;  she  is  frantic,  with  the  most  agonizing 
pain  to  which  the  human  frame  is  subject.  Now  the  occiput,  being  the 
ninder  part  of  the  head  of  the  child,  begins  to  project  through  the  exter- 
nal parts;  but  nature  intends  that  this  also  should  dilate  slowly.  The 
ligaments  and  os  coccygis  resist  several  throes,  and  direct  the  head  for* 
ward  under  the  pubes,  when  at  length,  after  several  pains,  it  rises,  with 
a  haJy^  turn  of  the  body,  and  is  delivered  :(a)  the/ourtA  stage  is  the  de- 
livery of  the  body  and  extremities:  the  Jylh  stage  is  the  delivery  of  the 
placenta,  which  is  expelled  by  a  continuation  of  the  same  action  of  the 
womb,  and  is  part  of  the  natural  process.  Then,  a  flow  of  the  remaining 
liquor  amnii,  with  some  blood,  follows,  and  the  child  and  the  mother  lie 
for  a  time  exhausted,  the  extreme  pain  and  excitement  having  ceased. 
The  womb  generally  recovers  its  powers  in  about  twenty  minutes^  and 
then  there  may  be  grinding  pain  in  the  abdomen,  relievable  perhaps  in  a 
degree  by  slight  and  gentle  pressure,  and  the  placenta  is  detached  and 
expelled,  or  is  pushed  dowoi  into  the  vagina.c6) 

While  the  membranes  are  unbroken,  the  child  is  safe,  1. 1.  there  ia  no 
danger  of  the  compression  of  the  umbilical  cord;  but  when  the  mem- 
branes have  burst,  and  the  liquor  amnii  has  been  evacuated,  the  cord  must 
suffer  a  degree  of  compression  betwixt  the  uterus  and  the  child,  and 
there  is  danger  that  the  cord  may  fall  down  before  the  mouth,  until  the 
head  has  descended  into  the  brim,  as  the  uterus  contracts,  and,  as  it  were, 
follows  the  child,  the  circulation  through  the  placenta  must  become  some- 
what difficult,  and  the  usual  function,  corresponding  with  that  of  the 
adult  lungs,  impaired.  This  must  be  much  more  the  case  when  the  child 
is  delivered^  and  the  placenta  remains  in  the  contracted  womb.  No» 
doubt  nature  intends  by  this  that  the  function  of  the  placenta  shull  be 
gradually  diminished  and  not  suddenly  cot  off,  that  the  child  may  fitel 
occasion  for  the  play  of  the  muscles  of  respiration,  and  that  the  function 
of  the  lungs  may  by  degrees  supersede  that  of  the  placenta  When  the 
child  is  first  delivered,  the  cord  pulsates  strongly;  when  the  child  criea^ 
the  pulsation  becomes  feeble;  at  first  the  child  nas  strong  and  irregular 
catches  of  the  respiratory  muscles,  but  presently  it  breathes  more  r^- 
larly,  and  cries  lustily.   At  first  the  breathing  only  renders  the  pulsation 


m  111    »  t  i»     m     n    w  I  i.y  I 


(a)  At  to  this  half  turn  tnd  duiger,    theted,  see  O.  Sinitb,  3C5. 
onkn  ansted»  of  the  child  being  hdo-        (6)  3  BeO,  476{  Dewec8»  Midwif.  192. 
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CBAP.  X.  of  the  cord  feeble*  but  pmeiitlj  sach  pulaatioii  becomes  8o  weak  diat  it 
Tn  Fi,  k  felt  only  near  the  umbilicas,  and  it  ceases  when  the  r^olar  and  an- 
xAu  Oa^  interrapted  breadline  is  established  and  the  crying  ceases. 
•Aji«,  fce.  The  deliverj  of  the  child  and  placenta  is  followed  by  a  considerable 
efflux  of  blood,  and  after  this  there  continues  a  discharge  from  the  uterus, 
which  is  called  the  lochia^  and  the  observance  of  which  is  one  of  the  most 
certain  signs  of  recent  deliveiTf  when  it  becomes  necessair  to  ascertain 
the  fact  on  judicial  inquiry.  It  is  like  the  exudation  of  blood  from  an 
extensiTe  wound,  inasmuch  as  by  the  contraction  of  the  vessels  from 
wluch  it  flows,  it  becomes  serous  in  a  few  days  and  ceases  gradually .(c) 
At  b%t  it  consists  of  and  resembles  blood,  but  soon  becomes  paler  ana 
diminished  in  quantity  as  tiie  vessels  contract,  and  turns  at  last  to  a 
whitish  colour  and  serous  consistence,  and  is  characterized  also  by  a  pe- 
culiar odour,  which  cannot  be  mistaken  by  an  experienced  practitioner.(cf) 
This  dischiu«  from  the  womb,  after  delivery,  is  no  doubt  a  provision 
against  the  injurious  consequences  which  would  naturally  result  if  there 
were  a  sudden  and  perfect  obstruction  of  the  uterine  vessels  immediately 
after  delivery.  By  such  discharge,  the  activity  of  the  vessels  is  gradually 
relieved,  ana  afterwards  the  secretion  of  the  milk  in  the  breasts,  and  the 
givins  of  suck,  causes  the  lochial  discharge  to  cease  much  sooner  than  it 
would  do  if  the  mother  were  not  the  nurse,  constituting,  as  r^ards  the 
mother,  a  strong  reason  why  she  should  nurse  her  own  cmld.(e) 

Of  the  While  the  child  slumbers  in  the  womb,  it  does  not  live  by  breathing, 

UrAf  and  but  an  equivalent  office  is  performed  by  another  temporary  oi^n,  the 
medkd      placenta*    At  the  instant  of  delivery  it  is  uncertain  to  observers  whether 
^^^|j^    all  the  orgjans  of  the  child  are  in  a  state  adequate  to  maintain  life.  There 
^^1^^    k  a  short  interv^  between  delivery  and  the  substitution  of  the  indepen- 
^^gfiog       dent  existence  of  the  child,  during  which  the  latter  is  uncertain.    In  the 
beenlflm  natural  progress  towards  the  latter,  spasms  and  contractions  are  seen  to 
alwe^insd-  extend  over  the  infant's  chest,  the  features  are  working,  and  the  muscles 
diftioo  to^    of  the  fuse  are  agitated:  at  length  air  is  admitted  into  the  lungs,  and  the 
^^^'^p^  blood  is  there  for  the  first  time  aerated,  and  passes  towards  and  into  the 
2^^l|°^  heart,  and  if  that  and  the  other  orsans  of  circulation  be  perfect,  the  blood 
lungB.  ^  ^^^  circulated  throu^ut  the  frame,  and  after  a  few  inspirations  and 
circulations,  the  child  cnes  feebly  at  first,  but,  after  successive  inspirations, 
lustily,  and  thereby  evinces  not  only  that  respiration  has  taken  place,  but 
also  dreuUUianf  and  that  the  brain  and  ntrvous  function  co-operate,  and 
thett  events  eonjainily  masn^eet  that  infact  the  ehM  hoe  been  bam  aUve,{jg) 
In  a  valuable  article  in  the  Cyclop.  Irac.  Med.  tit  Infanticide,  these  in- 
dicia of  birth  are  fully  investieatea,  especially  as  regards  the  examination 
of  the  state  of  the  vessel  called  the  aucttu  arterioeus,  and  the  infimtine 
circulation  of  blood,  beyond  mere  respiration.([A)    Such  ductus  arterio- 
sus, (being  the  vessel  described  in  the  preceding  plate,  ante,  pajge  127, 
No.  13,  conveys  the  blood  directly  from  the  pulmonary  artery  into  the 
aorta  during  foetal  life,  instead  of  passing  circuitously  through  and  from 
such  pulmonary  artery  into  the  lun^,  and  thence  through  the  pulmonary 
veins  into  the  teft  auncle  and  ventncle,  and  dience  into  the  aorta,  which, 

(e)  3  Ben,  477t  6.  Smith's  For.  lied.  Med.  tit  Infkntiddei  and  mort  fiilhr,  1 

490|  Dewecfl,  Midwif.  304.  Beck,  184  to  287. 

id)  6.  Smith,  490(  Fonyth,  402;  Fo-  (g)  Sir  C.  Bell'f  Emy  oo  the  Anato- 

dere,  voL  ii.  sect  1|  Mahon,  vol  i.  166  to  my  and  Philosophy  of  Expression,  ST,  28$ 

170;  Capuron,  124;  Hutchinson  on  Infan-  G.  Smith,  355. 

ticide^  90;  Bums,  326;  1  Beck,  137.  (h)  Cyclop.  Prac  Med.  tit  In&nticide, 

(e)  3  Bell,  477, 478.  689;  also^  14  PhihuL  Jour.  Med.  8e  Phys. 

(/)  See^  in  genenJ,  Cyclop.  Piac  ScL  46^  47. 
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after  birth,  we  have  seen  is  the  more  circuitous  course  of  circuIation.(t}  chap  x. 
This  ductus  arteriosus  is  obliterated  after  birth,  and  scarcely  discernible  '^'■^  ^*' 
upon  post  mortem  examination  of  an  adult.(i)  This  is  the  natural  de-  "^"  2*" 
scription  of  birth,  an  event  which  is  not,  perhaps,  sufficiently  defined  or  *^^'»  *^* 
known  in  law  by  any  particular  fact  or  facts,  whether  as  regards  inheri- 
tance, infanticiae,  or  concealment  of  birth.  Grammatically,  the  term 
6ir/A,  is  the  act  of  comins:  into  life,{l)  but  still  the  sta^e  of  the  proceeding 
is  not  accurately  defined,  and  it  may  be  questionable  whether  the  con- 
struction of  the  term  birth  in  some  of  the  statu  »e8  has  not  been  erroneous. 
For  the  sake  of  certainty,  we  would  define  it  to  be  the  arrival  of  ihe  child 
at  that  stage  after  parturition  when  its  existence  and  capacity  to  continue 
life,  separate  and  apart  from  the  mother,  have  been  distin*  tly  established, 
and  which  consists  not  m-rely  in  hreafhinsr,  but  also  in  the  exercise,  at 
least,  for  once,  o(  all  the  functions  essential  to  the  continuance  of  life, 
and  amongst  others  principally  the  circulation  of  the  blood,  the  existence 
of  which,  at  least  prima  farie,  U  essential  to  prove  the  infant's  capacity 
to  continue  life.  When  we  consider  that  the  object  of  law  is  to  prevent 
injuries  to  infants  having  capacity  to  maintain  a  separate  existence,  it 
should  seem  essential  that  tuch  a  capacity  should  be  proved  in  order  to 
complete  the  offence  of  infanticide  or  of  concealment  of  birth,  and  that, 
consequently,  it  is  important  to  prove  the  existence  of  that  capacity.  It 
is  clear  that  the  mere  proof  of  the  breatldng  of  a  child  does  not  neces- 
sarily establish  a  perfect  capacity  in  the  heart  and  blood  vessels,  or  in 
the  brain,  to  continue  the  circulation  of  the  blood,  or  the  co-operation  of 
the  biain,  or  at  least  so  much  of  the  nervous  function  as  is  indispensable 
to  respiration  and  circulation,  and  therefore,  in  criminal  cases,  other  evi- 
dence than  breathing  should  be  required,  and  as  the  repeated  crying  of  a 
child  cannot,  physically,  take  place,  unless  a  sufficient  circulation  of  the 
blood  throu^  the  lungs  has  previously  taken  place  and  been  maintained 
for  a  time,  it  follows  that  at  least  repeated  crying  in  ordinary  cases  is  the 
best  presumptive  evidence  of  a  child  having  been  born  alive,  and  reason- 
ably casts  the  proof  of  its  want  of  capacity  to  continue  life  upon  the  par- 
ty* by  circumstances  showing  that  the  subsequent  death  was  not  occa- 
sioned by  criminal  means.(m)     In  a  recent  case  it  was  considered,  that 


(t)  See  plate,  ante,  137,  No.  13;  and 
i  BelK  31,  42,  and  plate  in  the  latter; 
and  Qiiain,  2d  ed.  623. 

(k)  3  Bell,  43.  Before  and  until  the 
instant  of  birth,  the  blood  is  oonatantiy 
passing,  in  foetal  circuladon,  from  the 
pulmonary  artery  directly  into  the  aorta, 
throuifh  the  ductus  arteriosus,  which  is 
then  about  half  an  inch  lon|i^,  cylindrical, 
and  eguai  in  diameter  to  the  trunk  of  the 
pulmonary  artery,  and  about  three  timet 
the  diameter  of  the  two  branehee  of  the 
pulmonary  artery^  then  about  the  thiek- 
neu  of  a  emw^quill;  but  aAer  the  child 
has  tire  tthed  perfectly t  the  office  of  the 
ductus  arteriosus  ceases,  and  it  becomes 
ditnmiehed  at  welt  in  diameter  aa  length, 
and  19  not  thicker  t/tan  a  crow-quilt,  whtttt 
the  two  branchee  of  the  pulmonary  artery 
honing  came  into  use,  change  their  relative 
pruporttonM,  and  are  re^etively  thidur 
than  a  gooee-qmU,  and  if,  in  addition  to 
these  changes,  it  further  appear  that  the 
ductus  arteriosus  then  represents  a  cone 
in  figure,  it  may  be  reputled  as  a  decisive 
indication  of  the  conunuance  of  the  puU 
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monary  circulation,  and  hence  of  perfect 
breathing,  and  independent  lifeg  14  Phil. 
Joum.  Med.  an<l  Phy.  Sc).  46;  2  Bel],  4% 
43,  where  see  plate^  and  see  plate  ante, 
127. 

'/)  Johnson's  Diet  tit.  Birth. 

jn)  Anatomists  consider  that  the  fact 
of  eryinfi^  after  birth  establishes  the  capa- 
city of  a  child  to  maintain  an  indepen>lent 
existence,  for  the  following  reasons:  the 
aet  of  erytf»^ appears  to  require  the  active 
concurrence  of  three  important  functions, 
namely,  the  respiratory,  the  nervous,  and 
the  circiilat  ng.  The  sound,  in  crying,  b 
produced  through  the  medium  of  the  air 
emitted  by  the  lungs,  opemting  on  the 
chords  vocales,  which  are  brought  with* 
in  the  **  vocale  influence,"  by  the  agency 
of  the  nervous  system.  Without  circu- 
lation, the  brain  would  fail  in  the  exercise 
of  its  stimulating  power,  and  the  organ  o| 
voice  would  be  piaralysed.  It,  then,  the 
br&in,  the  heart,  and  tlie  lungs  combine 
in  the  effort  to  maintain  an  indtpeiu 
dent  existence,  nothng  more  can  be  veh 
quired  so  long  as  this  circle  or  chain  «f 
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eHAP.  X.  the  being  bom  must  mean,  at  least,  that  the  whole  body  has  been  brought 
The  Fi-  into  the  world,  and  that  it  is  not  sufficient  to  show  that  the  child  had  re- 
ifALR,  Or-  spif^d  in  the  progress  of  birth,  and  that  whether  the  child  was  born  alive 
eAxg,  &c.  ^^  ^^^  depenfis  mainly  upon  the  evidence  of  the  medical  attendants,  and 
if  they  only  swear  that  the  child  breathed,  but  will  not  say  that  the  child 
was  bom  alive^  then  the  affirmative  of  such  birth  is  not  established.(n) 
Under  the  statutes  punishing  a  woman  for  the  concealment  of  the  birth 
of  her  child,  it  has  singularly  been  held,  and  the  practice  is  to  convict, 
although  it  be  expressly  proved  Uiat  the  child  was  dead,  or,  as  erroneous- 
ly called,  8tiU'bom,  and  this  without  regard  to  the  time  of  the  previous 
aeath,  (provided  the  foetus  had  advanced  to  the  end  of  the  seventh 
month,]  so  that  the  term  birth  is  here  read  as  synonymous  to  delivery,  {p) 
The  evidence  in  cases  of  supposed  criminal  death  or  infanticide,  will  be 
more  properly  considered  in  a  subsequent  part  of  the  work.  It  may  be 
important  in  favour  of  mothers  subjected  to  criminal  chaises,  to  refer  to 
the  highest  authorities,  which  establish,  that,  at  least,  on  an  average,  one 
child  m  sixteen,  or  between  that  number  and  twenty,  is  usually  dead  be- 
fore delivery,(;))  and,  when  the  injurious  consequences  of  shame,  re- 
morse, and  mental  agitation,  with  poor  living,  are  to  be  added  in  the  case 
of  illegitimate  children,  the  probabilities  of  more  frequent  still -bom  de- 
liveries are  greatiy  increased.(9) 

Care  of  the  The  most  immediate  attention  is  usually  required  to  the  child,  but  as 
mother  the  care  of  the  mother  should  at  least  be  concurrent,^  the  steps  to  be  taken 
P™*"ff  with  regard  to  her  may  properly  be  first  stated.  During  the  pain  ofla- 
diate^"ii^  ^^"^»  wnen  feeble,  it  is  a  vulgar  custom,  without  regard  to  the  particular 
ter  ddive-  ^^*^»  ^  &^^  cordials  very  freely,  with  the  view  of  accelerating  their  re- 
ly.  turns,  or  of  strengthening  them,  though  under  such  circumstances  by 

such  proceeding,  Dr.  Denman  observes,  we  evidently  add  lo  the  evil  we 
mean  to  remove:  nor  is  bleedins  of  every  patient  necessary  on  the  ac- 
cession of  labours,  and  for  some  it  is  highly  imnroper;fr)  but  if  there  be 
apprehension  of  fever,  or  the  exertions  of  the  female  be  vehement,  and 
especially  if  she  be  plethoric,  then  there  may  be  necessity  for  taking 
away  some  blood.(r)  Every  possible  care  should  be  observed  to  avoid 
any  alarm  or  depression  of  mind.(«)  Jifler  delivery,  the  mother  is  gene- 
laUy  exhausted  and  languid;  besides  the  well  known  appropriate  atten- 
tion to  a  moderate  degree  of  compressure  by  Gaitskell's  or  otner  bandage 
or  compression  around  the  abdomen,  which  some  consider  advisable  even 


vitality  nlTords  its  agency  to  the  physical  roan  ^as  present  to  assist  in  the  delivery.*' 

athicture  of  the  body.     In  law,  crying  is  The  third  said — **  It  is  impossible  to  say 

considered  the  ttrongett  evidetice  of  a  when  the  child  respired,  but  there  is  no 

child  having  been  bom  alive,  but  it  is  not  doubt  from  the  state  of  the  lungs  when 

the  only  evidence,  2  Bla.  Com.  127, 128;  they  were  examined,  thai  it  had  breathed; 

1  Coke,  34t  Dyer,  25.  children  may  breath  during  the  birth.*' 

(11)  There  is  a  v^uable  article  on  this  (^j  9  Geo.  4,  c  31,  s,  U;    Hex  v. 

subject  in  Cyclop.  Prac.  Med.  tit  Injjnti.  Southern,  1  Bum's  Just  26th  edit  611; 

cide,  689,  690,  &c.  ?  and  see  /to  v.  PouA  j{ex  v.  Comtvali,  Russ.  &  Ry .  Cr.  Ca. 

ton,  5  Car.  &  P.  329:  in  that  case  three  335,  s.  P.  1  Chitty*s  Gen.  Prac  35,  36: 

medical  men  were  called  on  the  part  of  gee  this  point  fully  examined,  post,  last 

the  prosecution:  the  first  said— "Itfre-  part.                                     *^  1     ^ 

Sently  happens  that  a  child  is  born,  as  /  \  rv           »    «__     %*»j    «#v« 

astheheidiscancemed,«irf6r«rfAe*,  (/>)  Penman s  Prac.  Mid,  302,  where 

but  death  takes  place  before  the  whole  '*  'J  "^'^  ^***  ^^^""^  "^l  ^^  ^^f"  «*«  « 

deliveiy  is  complete.     My  opinion  in  this  "*^^^"'   ^'  ^'^^^^   ^^  "™**^'  •«* 

case  is,  that  the  child  had  6mi/Aerf/ but  I  ^^«"V- 

cannot  take  upon  myself  to  say  that  it  (?)  Denman's  Prac.  Mid.  303. 

was  wholly  bam  aiiVf ."    I'he  second  said,  (r)  Id.  233,  432,  433. 

••ThsLt  death  might  have  occurred  when  (s)  Id.  235.    See,  fully,  Dewees,  Mid- 

the  child  was  partfy  bom,  if  no  roedical  wif.  182  to  200. 
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when  the  second  stage  of  labour  has  commenced .(/)    Many  women  have  chap.  x. 
been  lost  bj  the  want  of  an  immediate  adequate  cordial,  and  they  should    Thk  Fs. 
never  be  left  alone  for  an  instant  for  fear  of  their  fainting;  and  want  of  "^"  0»' 
immediate  attention;  and  death  from  hemorrhage,  either  fntemal  or  ex-  •^''*»  ^^' 
ternal,  even  within  the  first  hour,  may  ensue,  that  might  be  prevented  by 
due  care-ftt)     With  respect  to  diet  and  regimen,  it  had  been  the  invaria- 
ble practice  to  adopt  that  which  is  termed  antiphlogistic ;{x)  but  the 
highest  authorities  recommend  suitable  diet  and  refreshment,  and  a  con- 
tinuance of  the  ordinary  beverages,  because  those  patients  fare  the  best, 
and  recover  most  certdnly  and  speedily,  by  whom  the  least  change  from 
their  former  habits  is  made.(y) 

Although  the  pains  of  lahotir  may  be  said  to  cease  with  the  expulsion 
of  the  foetus,  yet  after  pains  are  not  only  not  common  for  a  day  or  two, 
but  few  women  escape  without  them  in  a  degree,  and  they  are  useful  in 
expelling  what  are  commonly  called  the  after-birth,  as  the  umbilical  cord 
and  the  placenta  and  its  membranes,  and  a  few  large  coagula  of  blood 
that  usually  have  formed  in  the  uterus.  If  the  placenta  be  not  naturallv 
expelled  within  four  or  five  hours  at  most  after  the  delivery  of  the  chila, 
it  IS  the  duty  of  the  medical  attendant  to  remove  it  by  the  funis  or  other- 
wise, and  he  should  carefully  prevent  the  Serious  conseouence  of  reten- 
tion of  the  secundines,  and  of  violent  after  pains,  hemorrtiage,  or  flooding 
or  inadequate  lochial  discharge.(z) 

As  soon  even  as  the  head  has  protruded,  it  is  essential  to  examine  whe-  Care  of  the 
ther  the  umbilical  cord  (as  said  to  occur  in  one  of  ten  births,)  does  not  child  im- 
surround  the  neck,  for  if  it  do,  it  must  be  carefully  removed  as  soon  as  "Jjdiateljr 
practicable,  and  the  child  is  to  be  kept  for  some  time  as  near  to  the  va-  *"*'  ^^' 
gina  of  the  mother  as  possible,  witnout  danger  of  suffocation.    This  ^*'^' 
cord,  we  have  seen,  is  usually  about  two  feet  loi)g:(a)  sometimes,  also,  a 
portion  of  the  membranes  may  be  over  the  face,  and  which,  if  it  impede 
breathing,  must  be  speedily  removed;  sometimes,  also,  it  is  necessary  to 
remove  sordes  or  otker  obstructions  in  the  child's  mouth  or  nostrils.(6) 
In  the  course  of  ten  or  twenty  minutes,  and  sometimes  longer,  after  tne 
birth  of  the  child,  the  circulation  in  the  funis  or  umbilical  cord  having 
ceased,  the  funis  itself  becomes  empty  and  flaccid ;fc)  one  ligature  is  then 
to  be  fixed  upon  it,  about  three  incnes  from  the  belly  of  the  child,(fQ  and 

(/)  kL  rth  edit  by  Dr.  Waller,  205,  fords  great  reHef  and  comfort,  and  helps 

466b  qualifyin(^i>r.Oeninan's  advice,  who,  to  detach  the  placenta,  and  does  not  in 

in  p.  205,  recommends  bandaging  only  the  least  induce  to  flooding;  Biund.  Lect. 

after  the  fifth  or  sixth  day  subsequent  to  Mid.  51 . 

delivery.     Dr.  Blundell,  in  bis  Lect  Mid.  (j.)  Denman's  Prsc  Mid.  463|  Dewcei» 

51,  208,  209,  recommends  the  application  djs.  children,  38. 

of  the  bandage  soon  after  delivery,  but  .  .  .  .  .g.    ^^              ^.    j^_„-„ 

not  before,  and  the  present  practice  is  so,  Midwif  200  %  1                          Dcweea, 

for,  until  then,  the  occanonal  hand  pres-  '        ' J* 

sure  of  a  female  attendant,  proportioned  («)  W-  ^7,  468,  as  to  the  treatment, 

and  directed  by  the  female  in  labour,  U  ^  ^^od,  151  to  1 56,  see  the  pactice  as  to 

preferable.  ^'^^  removal  of  placenta,  Dewees,  Midwif. 

(tt)  Blu'nd.  Lect  Mid.  51,  208,  209.  437  to  450,  and  as  to  tlie  use  of  secale 
It  appears  from  Dr.  Denman's  Prac.  Blid.  comutum,  Denman's  Prac.  Mid.  236,  Dc- 
464,  that  the  practice  bad  been  to  give,  ^ees,  Midwif.  608  to  624,  and  sec  valuar 
night  and  day,  to  each  patient,  a  basin  of  *>>«  observations  on  the  Jfter  Paifu,  Cop- 
plain  caudle,  and  which,  with  tea,  toast,  l*™?'*  ^^  P»c-  Med.,  Dewees,  Mid- 
and  bread  and  butter,  were  the  usual  al-  ^if.  194  to  200. 
lowance   for  three  or  four  days.    Dr.  (o)  2  Dungl.  Phv.  352,  ante,  401. 
Blundell  recommends,  at  least  on  some  (6)  Dewees,  Midwif.  190. 
occasions,  in  the  first  instance  some  cor-  (e)  Why  to  wait  that  time,  2  Jamct* 
dial  as  a  dessert,  or  table-spoonful  of  mm  Bums,  194. 

or  other  spirit,  a  little  sugar,  and  half  a  (d)  Wby  that  distance,  ibid.  192;  noto 

wine  glaa  full  of  warm  water,  which  af-  (d) 
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another  at  twice  tiiat  distance,  with  so  much  force  or  tightness  as  to  re* 
press  the  circulation  which  mieht  happen  to  return,  but  yet  not  so  firmly 
as  to  divide  it.  The  navel  stntig  ma^  then  be  cut  with  a  pair  of  scissors 
between  the  two  ligatures,  and  the  child  may  be  delivered  over  to  a  care- 
ful nur8e.(e)  If,  however,  the  child  breathe  strongly,  cry,  and  struggle, 
thereby^  evincing  that  it  has  thoroughly  breathed  and  estaolished  its  sepa- 
rate existence,  independently  oft  the  mother,  then  the  umbilical  cord  may 
immediately  be  thus  tied  and  severed ;(/)  but  otherwise  it  is  not  to  be 
tied  until  the  cord  has  wholly  ceased  to  pulsate,  unless  it  should  be  re- 
solved to  apply  artificial  means  to  restote  the  animation  of  the  child,  g"* 
and  which  are  artificial  respiration  or  warm  bath.(A)  It  is  usual,  shortly 
after  the  birth  to  give  the  child  a  small  quantity  of  plain  gruel  and  open- 
ing medicine,  as  castor  oil,  and  after,  about  the  tiintn  hour,  or  indeed,  ac- 
cording to  the  practice  of  many,  Immediately  after  the  child  has  been 
dressed,  it  is  to  be  allowed  to  suck  the  mother's  breast.(t)  If  the  bones 
of  the  head,  or  rather  its  sutures,  have  been  compressed  or  displaced  in 
the  birth,  they  require  no  treatment,  because,  within  a  short  time  after 
birth,  they  usually,  of  themselves,  regain  their  proper  position,  though  if 
there  be  inflammation  as  well  as  swelling,  fomentations  and  poultices  may 
be  necessary.f,;)  It  has  been  observ^  tiiat  there  can  be  no  doubt  that 
many  infants'  lives  are  annually  lost  from  the  want  of  perseverance  in 
resuscitating  measures,  and  even  after  two  hours'  apparent  death,  life  has 
been  restored .(i(:)  With  regard  to  subsequent  care.  Dr.  Andrew  Combe, 
in  his  recent  excellent  publication  on  the  preservation  of  health,  observes, 
that  it  appears  from  the  London  bills  of  mortality,  that  between  a  fourth 
and  fifth  of  all  the  infants  baptized  die  within  the  first  two  years  of  their 
existence,  and  which  unnatural  excess  he  attributes  to  either  the  neglect 
to  preserve  sufficient  and  equal  warmth,  or  the  occasional  too  light  and 
warm  clothing.(/) 

A  perfect  child,  born  at  maturity,  should  be  about  one  foot  six  inches 
in  length,' (m)  but,  although  that  fs  said  to  be  the  ordinary  length,  yet 
there  are  not  unfrequent  instances  of  the  length  of  twenty-two  inches.(n) 
Its  weight  should  be  at  least  six  pounds,  {oj  Dr.  Smith  has  observed, 
that  though  a  child  prematurely  bom  after  tne  expiration  of  the  seventh 
month,  may,  by  possibility,  be  reared,  jet  it  cannot  be  so  if  its  weight  be 
less  than  five  pounds  avoirdupois,  or  if  it  be  less  than  fifteen  inches  in 
length;  and  that  of  less  weight  or  length,  no  person  ought  to  be  convict- 
ed of  its  nmrder;(f))  so  if  a  foetus,  at  the  time  of  delivery,  have  not  at- 
tained the  a^  of  seven  months  whilst  in  progress  in  the  womb,  the  con- 
cealment of  its  birth,  or,  more  properly,  delivery,  ought  not  to  be  consi- 
dered an  offence  against  the  statute/i^)  Others  have  stated  that  the 
weight  of  the  foetus  at  the  time  of  birth,  in  this  country,  is  from  fifteen 
to  four  pounds,  and  sometimes  lessor)  but  Dr.  Clarke  calculated  the  usual 
and  average  weight  as  seven  pounds  Jive  ounces  and  seven  drachms  for 


(e)  Denman's  Prac.  Mid.  20d;  2  James' 
Bums,  192;  Deweea,  Midwif.  191;  G. 
Smith,  365,  366,  564. 

(/)  See  Deweea,  Mklwif.  191;  see  the 
reason  why,  G.  Smith,  369. 

(g)  Dewees,  Midwif.  188. 

(h)  Id.  where  see  the  process. 

(i)  Ibid.  210  to  212;  post,  422. 

( /)  Blund.  Lcct.  Mid.  191. 

(At)  El.  Blum.  529,  note  (b.) 

(I)  Dr.  Comhe's  Principles  of  Physi- 
olo|;y,  &c.  58  to  62. 

(m)  Fair,  10;  3  Par.  &  Fonb.  75;  1 
Beck,  Med.  Jur.  170. 


(n)  Lizars'  Gravid  Uterus,  10;  2  Par. 
&  Fonb.  101;  3  id.  101  to  103;  Forsytk 
423,  424. 

(o)  Fair,  10;  1  Beck.  Med.  Jur.  167  to 
171. 

(p)  G.  Smith,  314,  3.17;  3  Par.  &  Fonb. 
100,   101;  but  see  ante,  410,  as  to  rx- 

1>editing  the  death  where  there  is  llic 
east  possibility  oflife  continuinjf. 

ig)  G.  Smith,  293;  Carringtun*8  Crim. 
Law,  Appendix,  xxx. 

(r)  Lizars'  Gravid  Uterus,  10;  5  Good, 
161,  162;  2  Par.  &  Fonb.  101;  3  id.  101 
to  103;  Fonyth,  423, 424. 
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vnak  children^  and  9%x  paundi  deven  ounces  and  six  drachms  for  ft-  chap.  x. 

viiaUsJ^^  whilst  others  have  insisied  that  females  usually  weigh  more  taan  Tu  Ps- 
males.(/)  It  is  said  that  Sir  Richard  Croft  once  attended  where  the  child  *^»  ^- 
weighea  fifteen  pounds,  and  that  on  the  other  hand  the  weight  ha^  some^  eAwg,  &c. 
times  not  exceeaed  three  pounds.(u) 

It  has  been  observed,  that  some  useful  knowledge  as  regards  judicial  in*  How  to  a»- 
quiries  respecting  the  age  of  the  foetus,  maj  be  obtained  from'  observance  certain  the 


of  its  bonts  and  other  parts  at  different  stages  before  natural  birth,  ren-  ^^  °  j^ff 
dered  material  by  law,  as  the  age  of  quickening  about  the  sixteenth  week  J^t*«ulrefc 
and  the  age  of  seven  months.(J!^)    Blumenbach  observes  that  the  forma-  ],»  J^m^ 


tion  of  human  bone  begins  after  the  seventh  or  eiffhth  week:  First  of  all,  nation  of  its 
the  osseous  fluid  forms  its  centres  in  the  clavicles^  ribs,  vertebrte,  the  boiic0.(9) 
large  cylindrical  bones  of  the  extremities,  the  lower  jaw,  and  some  other 
bones  of  the  face,  in  the  delicate  reticulum,  of  some  flat  bones  of  the 
okull,  of  the  frontal  and  occipital,  but  less  early  the  parietal.(y)  If  the 
foetus  be  of  one  or  two  months,  or  very  snudl,  the  nails  are  by  no  means 
perceptible  either  upon  the  fingers  or  toes.(^)  In  a  foetus  of  nve  ^lonth8 
(after  the  most  important  time  in  law  of  quickening,)  the  orbits  of  the 
eyes  are  entirely  formed  into  bony  sockets,  and  in  one  of  seven  months 
tne  small  bones  subservient  to  tne  orean  of  hearing  are  so  perfect  as 
scarcely  to  differ  from  those  of  a  complete  child;(z)  a  child  can  hardly 
be  called  complete,  all  of  whose  bones  and  every  part  are  not  entirely 
formed,  thougri  a^e  may  give  some  addition  to  their  substanre.(a)  Dr. 
Paris  has  stated  M.  Beclard's  deductions  from  his  examination  of  nume* 
rous  foetuses,  namely,  that  after  two  months  have  elapsed  from  the  pe- 
riod of  conception,  the  bony  skeleton  is  about  four  inches  and  three  lines 
in  length,  that  of  the  spine  being  two  inches:  at  three  months  the  former 
is  six  inches  and  the  proportion  of  the  spine  as  two  and  two^thirds  to  six: 
at  ybtir  months  and  a  naif  (which  we  have  seen  is  about  the  time  of 
quickening)  it  is  nine  inches,  and  the  spine  four:  at  six  months  it  is 
twelve  incnes,  the  spine  being  five:  at  seven  months  and  a  half  it  is  fif- 
teen inches,  and  the  spine  six  and  one-eighth:  at  nine  months,  or  at  the 
period  of  birth,  it  is  ordinarily  from  sixteen  to  twenty  inches  in  length, 
or  at  a  medium  eighteen  inches,  and  the  spine  is  in  the  proportion  of  ' 
seven  and  three-fourths  to  eighteen.(6)  It  is  said  that  at  birth  the  cere- 
bellum is  as  to  the  cerebrum  from  one-ninth  to  one-twentieth,  or  even 
less.(c) 

It  appears  to  be  conceded  that  notwithstanding  the  various  conjectures  Of  the  lez 
that  have  been  proposed  respecting  the  subject,  we  are  completely  igno-  of  the 
rant  of  the  circumstances  which  determine  the  future  sex  oT  the  foetus,  *^*^}''^.^ 
thoueh  we  know  that  upon  the  average  rather  more  males  are  bom  than  ]^^  ^ 
females,  (as  thirteen  to  twelve,)  and  some  suppose  that  the  sex  depends  ^id  by  ** 
more  upon  the  female  than  the  male,  and  wnust  others  consider  tnat  it  what  tego- 
depends  on  the  comparative  vigour  of  the  parent8.((/)    Similar  specula-  hited. 
tions  have  as  ft  uitlessly  been  entertained  upon  the  cause  of  family  like- 

(•)  G.  Smith,  293;  Camngton's  Grim.  {x)  3  Par.  &  Fonb-   101  to  103«  6. 

Law,  Appendix,  xxx.)  Phil.   Tnina.  voL  Smith,  339«  Quain'a  El.  45,  46«  see  also 

Izxiv  «  3  Par.  &  Fonb.  101,  note  (o/)  2  Carrington's  Crim.  Law,  Appendix,  xzzi* 

Dungl.  Phy.  ^55,  (y)  Bl.  Blum.  a.  642,  p.  522{  and  aee 

f*\  PI    iii..».    oo  ti»f«  rA  \  <r«vwi      Blum,  on  Bones,  p.  1,  a.  Hand  IIL 
(0  El.  Blum.  529,  note  {*)  5  Good.        ^.  y^^  jj^  ^^^^  ^ 

^^^-  \a)  Id,  10. 

(tt)  El.  Blum.  529.  (^^  3  p«..  &  Fonb.  75,  101  to  103;  G. 

(v)  See,  in  general,  3  Boat.  36,  nofe«  Smith,  339;  Fhit,  10,  aa  to  the  length  at 

Amer.  Cyclop.  Prac  Med,  tit.  AboHion,  birth;  Amer.  Cyclop.  Prac  Med.  tit.  Ik%e^ 

(Med.  leg^.)  and  tit.  Ages,  (Med  ler.)  (Med.  leg.) 

Lizara,  104  to  117;  Forsyth,  423;  aee&t  (O  EL  Blum.  532. 

ly,  1  Beck,  Med.  Jur.  162  to  172.  (cQ  3  Boat  37  to  39»  and  notes. 
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CHAP.  X.  nes9.(c)  It  seems  to  be  the  better  opinion,  that,  at  least,  as  regards  the 
Th»  Pi-  production  of  monsters,  they  are  not  to  be  attributed  to  the  imagination 
*^*  &e  ®^  ^^  mother.(/)  The  consideration  of  hereditary  diseases  and  pecu- 
OAM,  &c.  liiij^^igg  belongs  to  the  next  part.(^) 

Deljveiy     ^    There  is  a  point  of  law  that  may  sometimes  arise,  and  which,  at  least 

^^JJIJir*     in  long  voyages,  captains  and  masters  of  ships,  to  avoid  rather  a  trouble- 

^'*^***'       some  companion  without  remuneration,  should  by  special  contract  guard 

against,  namely,  that  if  a  pregnant  woman  be  delivered  during  a  voyage 

no  freight  is  due  for  the  infHnt.(A)   In  other  respects  it  is  a  maiim  of  oar 

law,  though  with  a  distinct  object,  that  partus  sequitur  ventrem. 

The  medi^      As  parturition  is  in  general  a  mere  eflTort  of  nature,  we  have  seen  that, 
^  ¥^  *••  Aerefore,  ordinarily  all  attendants  arc  considered  as  merely  assisting  na- 
luidKroon-  ^^^^'  ^^^  °®^  *®  performing  a  surgical  operation,  and,  therefore,  unscien- 
mb\v!tyof    *^^^  women  are  allowed  in  this  and  other  countries,  (periiaps  as  regards 
the  tocott-  the  poor  of  necessity ,J  to  interfere;  and  Dr.  G.  Smith  ooserved,  that "  the 
cheur.(t)    duty  of  an  assistant,  in  the  great  majority  of  labours,  is  not  so  much  to 
aid  or  regulate  the  process  as  to  perform  the  necessary  services  towards 
the  ehild;{J)  and  Dr.  Denman  appears  so  strongly  to  recommend  that 
nature  in  general  be  left  to  hei*self,  that  it  should  be  an  invariable  nile 
of  the  medical  attendant  never  even  to  propose  an  examination  per  vad- 
nam,  still  less  any  operation,  or  even  interierence,  but  as  a  matter  of  ab- 
solute necessity;  nor  then  unless  in  the  presence  of  some  attending  per- 
8on;(A:)  and  Dr.  Blundell,  in  his  Lectures,  in  order  to  prevent  the  nsKof 
hasty  interference,  even  ad\ises,  that  when  an  accoucheur  is  sent  for,  he 
shonld  not  take  any  instrument  with  him,  unless  he  has  already  been  in- 
formed that  it  is  a  ciise  of  difficulty;(/)  and  the  circumstance  oi  a  surgeon 
insisting  that  he  could  deliver  a   pregnant  woman  by  electricity  was 
deemea  evidence  of  his  insanity. (m)    Cases,  however,  may  arise  when 
'an  operation  may  become  essential. (f?)   And  if  the  place  of  attendance  be 
at  any  considerable  distance,  then  the  accoucheur  should  be  fully  pre- 
inred  for  all  contingencies;  though  even  then,  if  it  should  be  essential  to 
perform  an  operation,  not  of  frequent  use  or  of  the  slightest  risk,  he 
should  in  pniaence  obtain  the  presence  and  concurrence  of  one  or  more 
professional  friends,  in  order  to  protect  himself  from  personal  imputation 
and  responsibility;  for  an  indictment  may  be  sustainable  against  an  ac- 
coucheur for  so  unskilfully  delivering  a  woman  that  she  died;(o]  and  it 
has  been  recently  decided,  that  if  by  the  undue  use  of  the  forceps  or 
other  instrument  a  midwife  should  give  a  child,  whilst  in  the  act  of  be- 

(e)  2  Dungl.  Phy.  315.    In  Genesis,  o.  (A)  Dennuui*s  Pnc  Mid.  180,  303, 

ixx.  y*  37  to  43,  we  read,  that  the  placing  304. 

the  rods  with  peeled  white  streaks  in  them  (/)  Blum.  Lect  Mid.  43.  He  adTiies 
before  the  Bocks  of  Laban,  at  the  time  the  young  practitioner  only  to  take  with 
the  ilbmales  were  impregnated  and  com-  him  the  tncheal  pipe,  female  calbeter, 
dienced  conception,  caused  the  young  to  tincture  of  opium,  and  some  book  on  mid- 
he  marked  accordingly.  wifery,  as  Aswell's,  and  he  might  with 

(/)  Denman's  Prac.  Mid.  454,  457;  justice  have  added  his  own  exceilent  in- 

DVb  Blundell  on  tlie  Power  of  Imagina-  stnictions. 

tion,  &c.}  2  Dungl.  Phy.  372  to  382.  (m)  Jkw  v.  Clark,  3  Addams*  Bep. 

(>)  Post;  and  Cyclop.  Prac.  Med.  tit.    200.  ^^   «a«  «/u  « 

Hereditary  Transmission  of  Disease,  p.  W  ?«""»*" •,P'?p- ?^c  ;JirSi. 
417,         ^  ^     Good,  215  to  221?  G.   Smith,  229, 384? 

Ax  Acu  .4.       ou-     •       A^u    J'*  et^     Coop.   Diet  Prac  Surg.  270  to  282?  1 
(A)  Abbott  on  Shipping,  4th  eit  2fr.    p^P^  ^^^  ^c^  274?  Farr.  12?  Tuion, 
cites  Roccus,  note  79?  MoUoy,  B.  2,  ch.  4,    o^  ^ 

••  ^'  (o)    See   Indictment,  Vet  tot  231? 

(i)  SeeDewees,  Midwif.  p«r  to/.  Xrem.  P.  C  242?  4  Wentr.  360?  Mj 

0)  G.  Smith's  For.  Med.  364»  Den-  Chitty's  Crim.  L.  862,  863?  3  Init  50t 

man's  Pnc.  Mid.  303, 304.  but  see  next  note. 
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ing  bom*  a  mortal  wound  in  the  head,  although  before  tiie  child  has   cbaf.  z. 
breathed,  and  the  child  be  aftcr^yards  born  alive,  but  die  in  consequence   Tbb  fm- 
of  the  wound,  the  surseon  may  be  convicted,  at  least,  of  manslaughter.(p)  ***■  ^ 
Any  attempt  hefe  to  describe  the  instrument  to  be  used,  or  tlie  proceed-  ^^*'*^ 
ing  to  be  observed,  would  be,  at  least,  misplaced,  although  certainly  each 
ma^  become  the  subject  of  W^  inquiry .^9}    It  is  certain  that  in  cases  of 
difficulty  much  must  depend  on  manual  oexterity  and  experience$(r^  and 
it  wouldf  be  Well  for  the  fair  sex  if  male  as  well  as  female  accoucneurs 
were  under  severe  penalties  prohibited  from  interfering  in  labours  until 
it  had  been  certifiea  by  authority,  not  only  that  they  had  studied  scien- 
tifically, but  further,  that  in  hospitals  they  had  actually  attended  and 
practised  in  a  specified  number  ot  labours,  and  that  they  possessed  ade- 
({uate  skill  and  practice,  and  were  in  the  estimation  of  the  party  certify- 
ing pierfectly  competent  to  perform  every  requisite  operation  incident  to 
ddivery. 

As  far  as  any  surgical  examination  of  unnatural  labours  are  to  be  con-  Of  unnatm- 
sidered  in  a  work  of  this  nature,  they  should  properly  be  examined  in  ™1  labour, 
the  next  part.    In  connexion,  however,  with  le^l  investigation,  especial-  ^^ 
ly  as  regards  infanticide  and  concealment  of  birth,  it  may  be  fit  here  to 
observe  that  it  has  been  remarked  that  a  woman  can  rarely  be  delivered 
in  solitude  where  there  is  an  unnatural  presentation  of  the  child,(«)  and 
that  in  breech  presentations  the  child  is  frequently  lost  by  pressure  on 
the  umbilical  cord.(/) 

In  man  and  in  children  of  both  sexes  there  is  no  mark  of  the  breast  but  Of  tiie 
the  little  cutaneous  papilla  or  nipple,  surrounded  by  a  zone  or  disk  of  a  bretite  ud 
brownish  red  colour.    But  at  puberty  the  female  breast  becomes  protube-  "'»lk.(u) 

(p)  Bex  V,  Senior,  I  Moody's  Cr,  Cas,  one  year.    All  the  judges  (except  Lord 

346.    The  prisoner  was  tried  and  con-  Lyndhurst,  C.  B.  and  Taunton,  J.)  consi* 

▼icted  before  Mr.  Baron  Bolland,  in  1832,  dered  this  case  at  a  meeting  in  Easter 

upon  an  indictment  which  charged  liim  Term,  1832,  and  held,  unanimously,  that 

with  the  monsibti^A^er  of  the  male  infant  the  conviction  was  right    But  an  error 

child  of  Allen  Hewitt  and  Alice  his  wife,  in  judgment,  although   occasioning  the 

At  Stockport,  on  the  24th  March,  183!2,  death  of  a  patient,  will  not,  if  theacoou- 

by  mortally  wounding  the  said  child  upon  cheiv   be   an   established   practitioner, 

the   head  with  a  knife.    The  prisoner  though  irregularly  so^  subject  bim  to  cri* 

practised  midwifery  in  the  town  of  Stock-  minal  responsibility.  Rex  v.  WtUiammm^ 

port,  and  was  called  in  at  about  five  in  the  3  Carr.  &  P.  635;  2  Stark.  Evid.  1067.         ' 
morning  of  the  24th  March,  to  attend         {q)  See  description  of  the  fillet,  for- 

Alice  Hewitt,  who  was  taken  in  labour,  ceps  and  vectes,   &c.   Denman's  Prac 

At  abotit  seven  in  the  morning  of  that  Mid.  266  to  397,  304,  305;  see  also  De- 

day,  the  head  of  the  child  became  visi-  wees,  Midwif.  275  to  297.     See  the  use 

ble,  and  the  prisoner  being  grossly  igno-  of  a  new  instrument,  suggested  by  Dr. 

rant  of  the  art  which  he  professed,  and  Amott,  vol.  i.  El.  Phys.  283,  543. 
unable  to  deliver  the  woman  with  safety        (f )  1  Amott,  El.  Phys.  543. 
to  herself  and  the  child,  as  might  have        («)  G.  Smith's  For.  Med.  379, 380. 
been  done  by  a  person  of  ordinary  skill,         \t)  Id.  384. 

broke  and  compressed  the  skull  of  the        (u)  As  to  diseases  of  tlie  breast,  see 

infant,  and  thereby  occasioned  its  death  Sir  A.  Cooper's  Illustrations  of  Diseases 

immediately  af^er  it  was  bom.  It  was  sub-  of  the  Breast,  4to  London,  A.  D.  1829. 

mitted  to  the  judge  that  the  indictment  Coop.   Diet,  tit  Mamma,   Dewees,  Dis. 

was  misconceived^  though  the  facts  w(nild  Fern.  3  A  to  250.  As  to  the  nerve-ache  of 

warrant  an  indictment  in  anotiier  form,  the  breast,  4  Good,  221 ;  and  as  to  irregu- 

and  that  the  child  being  in  ventre  aa  mere  larities  in  milk,  5  Good,  62  to  68.     See  an 

at  the  time  the  wound  was  given,  the  pri*  excellent  article  in  Cyclop.  Pr.  Med.  tit. 

soner  could  not  be  guilty  of  manslaughter,  Lactation;  and  as  to  the  maitimac  afford* 

and  quoted  1  Kuss.  424.     But  the  judge  ing  evidence  for  or  against  pregnancy,  id. 

did  not  consider  tiie  objection  valid,  and  tit.  Pregnancy,  signs  of;  see  also  Dewees^ 

lentenced  the  prisoner  toiroprisonittent  for  ChUdren»  46  to  61. 
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429  FUNCTION  OF  GENERATION,  AND  ORGANS. 

CHAP.  X.  nint,  and  thoBc  parts,  before  in  miniature,  quickly  grow  into  a  firm  glandular 
'''■■  Fi-   mas^  the  shape,  rotundity,  and  firmness  of  which  must  necessarily  depend 
MALI  Ob-  much  upcm  the  adipc^  membrane  surrounding  and  intersecting  it.    The 
•Awa,  fcc  glandular  part  itself  is  divided  into  little  masses,  which  again  consist  of 
small  granules;  and  these  several  subdivimons  of  the  glands  are  closely 
surrounded  by  membranes.    The  lactiferous  duch  are  gathered  together 
from  these  smaller  granules,  and  unite  into  twelve  or  fifteen  in  number,  of 
a  very  considerable  size,  as  they  converge  towards  the  root  of  the  nipple. 
Shortly  after  childbirth  the  locnial  discnarge  gradually  diminishes,  and 
finally  ceases,  whilst  the  uterus  takes  rest,  and  even  pending;  the  lochial 
dischar^  the  lacteal  fluid  is  secreted  and  prepared  to  pour  &rx\\  in  rapid 
8Ucces8ion.(x      But  ihe  secretion  of  milk  is  not  perfect  until  forty -ei^ht 
hours  after  the  birth  of  the  child;  and  at  that  time  there  is  considerable 
excitement  of  the  system,  which  may  last  four  or  five  hours,  but  eenerallj 
ceases  if  the  child  be  applied,  and  the  breasts  emptied;  and  it  has  been 
recommended  that  to  avoid  this  febrile  excitement  the  child  be  applied  to 
the  breast  as  early  as  possible,  not  waiting  for  the  flow  of  the  milk;  and 
accordingly,  in  ^neral,  the  child  is  allowed  to  suck  after  the  ninth  hour, 
or,  at  least,  withm  twenty-four  hours  after  birth.(y)     When  milk  is  se- 
creted the  glands  are  enmrged,  and  a  remarkable  distention  of  the  ducts 
takes  place,  for  they  then  become  tortuous  and  varicose,  and  serve  as  re- 
servoirs of  the  milk.  "Where  they  pass  through  the  nipple,  however,  they 
are  again  contracted,  and  open  by  small  pores  upon  its  surface.  The  mp- 
pfe  is  of  a  spongy  and  elastic  nature,  and  suffers  a  distention  or  erection. 
{x)  .  When  the  nipple  is  contracted,  the  lactiferous  ducts  must  be  com- 

Sressed  and,  perhaps,  coiled  together,  so  that  the  milk  cannot  flow,  or 
ows  with  difficulty;  but  by  the  suckine  of  the  child  the  nipple  is  dis- 
tended and  the  ducts  elongated,  so  that  tlie  milk  flows.  There  open  upon 
the  areola  several  superficial,  or  cutaneous  glands,  which  pour  out  a  dia- 
charse  to  defend  it  and  the  nipple  from  excoriation 
Changes  in      There  is  a  remarkable  sympathy  betwixt  the  womb  and  the  breastsia) 
the  breatts  On  the  first  period  of  the  menses,  when  female  puberty  is  established,  the 
after  pu-     breasts  are  much  distended.    In  man^  women,  at  each  return  of  the  dis- 
berty  and    charge,  a  degree  of  swelling  and  shooting  pain  is  felt  in  them,  and  the  en- 
222^^^'      lai^ment  and  shootine  pain  in  the  breast,  with  the  darker  colouv  of  the 
^^*        areola,  are  usually  marked  as  the  most  prominent  sign  of  preB;naBcy,  with 
the  ceasing  of  menstruation,  which  is  the  cessation  of  the  usual  excitement 
and  action  of  the  womb,  the  breasts  contimct  and  are  absorbed.(iy 

It  has  been  observed,  that  the  occurrence  of  the  secretion  of  milk  sub- 
fiiequent  to  parturition  is  one  of  the  mosit  obvious  and  remarkable  examples 
of  the  adaptation  of  the  powers  and  the  functions  of  the  animal  to  the 
situations  in  which  it  may  be  occasionally  placed.(c) 

(x)  5  Good,  62.    It  is  there  stated,  mon  Prayer,  oonsisting  of  aaexhortation» 

that  the  mother^  intercourM  with  her  the  1 16th  and  ll7th  Psalma,  the  Lord's 

husband  in  due  time  renders  her  a  better  Prayer,  and  other  appropriate  thanka- 

nurse  to  the  chihl,  in  regard  to  her  milk,  giving. 

than  any  foreign  nurse  can  be,  secluded        {y)  Blum.  Lect   Mid.   190^  Cyclop, 

from  her  husband,    tn  Leviticus,  ch.  ziL  Prac.  Med.  tit.  Ijictatton,  Deveea,  Chil- 

(see  also  Denman's  Prac  Mid  463,)  re-  dren,  40.     In  general,  the  mother*8  milk 

gulations  were  prescribed  to  the  Israel-  sufficiently  operates  as  medicine  for  the 

ites  duiinr  which  women  who  had  borne  child,  id.  tit  Education,  Physical,  688. 
chiWren  Jiould  remain  separate  and  va-        («)  3  jjett's  AiMit.479^  2  Dunrl.  Phy. 

lying,  whether  the  child  Were  female  or  335, 

male.     In  colder  climates  there  is  no  ex-         .  \  «  «  „,    .     .    .^«   .-q,  .    .         « 

pi«a  provision,  but  the  period  of  sepa«.  ni^Lf^'^"^^ 

tion  is  usually  a  month,  ^d  untii  the  fe-  Jg     3^  38,  n.f  Denaian  a  Pnc  Mid. 

nale  has  returned  tlianks  for  her  delire^        ,\  ,^ 

nmce,  or,  as  commonly  termed,    been        W  3  BelTs  Anat.  479?  G.  Smith,  486. 

Churched.   See  the  short  service  in  Com-        (e)  3  Boat  36, 37,  n.  3. 


THE  FEMALE  ORGANS,  fcc.  42S 

A»  pregnancy  advances,  a  change  is  manirested  in  the  breasts,  which  is   ^^^^  x- 
generally  of  a  conclusive  nature;  they  enlarge,  and  the  nipples  are  not    Tmi  Fi- 
only  distended,  but  are  surrounded  by  a  dark  colour,  and  this  discolora*  ^^^*  ^' 
tion  of  the  areola,  accompanying  the  enlargement  of  the  mammae,  has  eene-  l^h — 2l 
rally  been  considered  a  strong  presumptive  sien  of  pregnancy,  though  Dr.  Changes  in 
G.  Smith  observes,  that  simple  enlargement  of  these  giandubir  bodies  can  the  brciitt 
hardly  be  relied  upon  when  unaccompanied  by  other  proofs.(rf)    Indeed,  ^^  ^ 
whilst  some  insist  that  it  is  impossible  for  the  secretion  of  milk  to  take  ^^^!^^ 
place  independently  of  pregnancy.  Dr.  Smith  and  others  consider  its  paituritioii. 
appearance  to  be  a  fallacious,  or,  at  least,  not  an  infallible  proof,  as  virgins 
sometimes  secrete  milk.(/)     However,  the  secretion  of  milk  seems  in 
general  to  be  the  result  of  pregnancy;  for  the  secretion  of  milk  is  ac- 
counted for  on  the  principle  of  revulsion,  that  is,  the  blood  after  the  ces- 
sation of  the  menses  is  determined  upwards,  in  consequence  of  the  con- 
nexion that  subsists  between  the  breasts  and  uterus;  and  hence,  althou^^h 
the  secretion  goes  on  during  the  discharge  of  the  lochia,  yet,  if  the  menses 
supervene,  the  breasts  become  flacctd  and  empty,  but  fill  again  when  it 
di9appears.(g) 

We  have  adverted  to  the  positive  advantage  to  the  mother  and  the 
child  arising  from  the  continuance  of  support  from  its  mother's  breast  in 
preference  to  that  of  a  nurse. (A)  Upon  this  subject  it  has  been  well 
observed,  that  to  every  feeling  and  considerate  mother,  inability  to  suckle 
is  a  serious  evil;  and,  generalTy  speaking,  it  is  an  evil  of  as  great  a  magni- 
tude to  the  mother  herself  as  to  the  child;  for  a  free  secretion  of  miik 
prevents  many  present  and  not  a  few  eventual  mischiefs.  The  heAlth  of 
women  during  suckling  is,  in  most  instances,  better  than  at  any  period  of 
their  lives.  Their  appetite  is  excel lent,'their  sleep  sound  and  refreshing, 
their  spirits  free,  their  temper  cheerful;  but  to  every  conscientious  mo- 
ther there  is,  superadded  to  ail  this,  a  pleasurable  feelingof  a  still  higher 
and  nobler  kind,^t  is  a  sense  of  conscientiously  discharging  the  maternal 
duty, — it  is  the  gratification  of  beholding  the  loveljr  babe  to  which  she 
has  given  birth  saved  from  the  coiti  caresses  of  a  hireling,  to  lie  in  the 
warm  embraces  of  her  own  bosom;  to  grow  from  the  sweet  fountiiin 
which  she  furnishes  from  her  own  veins,  rich,  ample,  and  untainted;  to 
swell  with  the  tender  thrill  that  shoots  through  the  heart  at  every  little 
draught  which  is  drawn  away  from  her;  to  see  the  cheeks  dimple  and 
the  eyes  brighten,  and  the  limbs  play  and  the  features  open;  and  to  trace 
in  every  fresh  lineament  a  softened  image  of  herself,  or  one  dearer  to  her 
than  herself.  This  is  a  luxury  that  awaits  the  mother  whose  unsedticed 
ear  still  listens  to  the  voice  of  nature,  and  estimates  the  endearments  of 
domestic  life  at  a  higher  value  than  the  intoxicating  charm  of  fashionable 
amusements  and  midnight  revels.  Though  transported  with  the  present, 
her  comforts  do  not  end  with  the  present;  for  she  has  yet  to  look  forward 
to  a  term  of  life  in  which,  when  those  who  have  made  a  sacrifice  of  ma- 
ternal duty  at  the  altar  of  pleasure,  are  wasting  with  decline,  trembling 
with  palsy,  or  tormented  with  the  dread  of  cancer,  she  will  still  enjoy 
the  blessing  of  unbroken  health,  and  sink  as  on  a  downy  pillow  into  a 
tranquil  old  agc.(i) 


There  are  some  points  connected  with  this  subject,  and  the  propriety  <]ff  the  le- 
of  marriage,  which  it  may  t>e  pniper  here  to  notice.     It  is  not  necessary  gml  or  md- 
to  advert  to  questions  of  political  economy,  or  of  private  prudential  con-  ralunpro* 

(rf)  G.  Smith,  486.  (h)  Ante,  414,  n.  (e,)  422,  n.  (a?/)  5 

(/)  G.  Smith,  487;  2  James'  Bums,     Good,  62{  Dewees,  Children,  48  to  61. 
189;  1  Par.  &  Fonb.  253,  254. 

(g)  Fordyce,  382, 383,  403.  (0  5  Good,  64. 
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CHAP.3L 
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miAoi,  &o. 

prictjr  of 
marnagein 
certain 
cases  con- 
nected 
with  this 
subjectr 

How 
younjjf. 


How  old. 


sideratioDs,  upon  the  expediency  of  marriage  before  the  certainty  of  pos- 
sessing funds  to  provide  for  children  has  been  secured,  subjects  so  ably 
discussed  by  Malthus  in  hts  Essay  on  Population,  and  other  authors  on 
that  8ubject;(fc)  nor  shall  we  dwell  upon  authorities  to  show  the  expedi- 
ency of  our  ecclesiastical  law  forbidding  marriages  between  certain  near 
relatives,  as  tending  to  continue  and  increase  family  defects,  and  other- 
wise injurious  to  progeny,  vulgarly  termed  breeding  in-and-in;{A  but 
we  will  confine  our  examination  to  questions  strictly  physiological  and 
legaU 

With  respect  te  age,  no  female  can  legally  be  married  before  she  has 
attained  the  age  of  twelve, (m)  nor  should  she  ever  marry  until  after  she 
has  menstruated.(n)  The  best  age  in  man  is  from  twenty-three  to  thirty- 
five,  although  our  law  permits  his  marriage  at  any  instant  after  he  has 
attained  fourteen.(o)  Early  marriages,  soon  after  puberty,  in  both  par- 
ties, are  considered  prejudicial  to  themselves,  and  calculated  to  degene- 
rate the  race;  and  the  best  authorities  recommend  marriage  not  to  take 
place  till  the  age  of  twenty  or  twenty-one,  (/»)  or  rather  not  until  after 
the  age  of  twenty-three,  because  between  the  age  of  fourteen  and 
twenty-three  there  are  in  proportion  more  deaths,  and  the  health  and 
eonstitution  are  not  till  then  confirmed  ;(9)  and  that  the  husband  be  even 
twenty  years  older  than  the  wife,  in  order  that  they  may  both  arrive  at 
the  same  time  to  the  period  when  fertility  ceases,  namely,  the  female  at 
forty-^ve  when  the  male  is  sixty-five,  (r)  But  then  it  may  be  objected 
fhat  the  father  would  scarcely  live  to  watch  the  education  and  settling 
in  life  of  hid  younsest  child,  and»  therefore,  perhaps  the  age  of  thirty, 
recommended  by  Plato,  was  preferable  to  that  of  thirty-five,  prescribe 
by  the  Athenian  law.  (r)  And  in  a  country  like  England,  wnere  there 
is  an  excess  of  population  from  parents  under  the  age  of  twenty-one,  it 
would  be  preferable  to  fix  the  age  ef  twenty-three  as  the  earliest,  espe- 
ciaUy  as  by  fraud  or  f&lse  swearing  a  marriage  by  banns  or  license  aiter 
twelve  or  fourteen  may  be  effectecl  without  the  actual  consent  of  parents, 
and  which  might  be  avoided  by  requiring  the  presence  of  the  parents  on 
both  sides  in  all  marriages  under  twenty-three.(») 

On  the  other  hand,  no  male  or  fenuil^  should  in  prudence  marry  at  so 
advanced  an  age  as  to  endanger  the  freauent  occurrence  of  apoplexy,  or 
climacteric  disease  in  the  male,(l)  or  neath  in  child-bed  in  the  latter; 
and  perhaps,  if  a  woman  aged  more  than  forty-five,  or  a  male  after  sixty- 
five,  when  the  ability  to  procreate  has  usually  ceased,  were  wilfully  to 
mUrepreaeHt  her  age,  the  marriage  might  be  set  aside,  as  in  cases  of 
actual  impotency;  thought  parties  aware  of  the  advanced  age  would  not, 
perhaps,  after  marriage,  be  allowed  to  invalidate  it  on  the  ground  of  im- 
potency, as  they  must,  in  that  case,  be  considered  to  have  impliedly 
waived  all  right  to  complain  of  an  event  they  might  have  anticipated.(ii) 


(ft)  See  Malthus  on  Population  $  EL 
Blum.  562,  563. 

(fi  1  Par.  &  Fonb:  168,  n.  (e.) 

(m)  This  results  from  9  Geo.  4,  c.  31, 
9, 17,  and  previous  enactments. 

(n)  Dewees,  Children,  9  to  12;  Den- 
man's  Prac.  Mid.  99;  ante,  395. 

(o)  1  Par.  &  Fonb.  172,  in  notes. 

(p)  Dr.  Combe's  Principles  of  Physi- 
ology in  preserving  Healtlv  1B5,  315. 

(q)  Id.;  6.  Smith's  For.  Med.  496,  in 
ndte;  1  Par.  &  Fonb.  173,  note. 

(r)rl  Par.  &  Fonb.  172,  n.  (c.) 

(«)  Bex  V.  Joeo&f,  1  Chilty's  .Gen. 
Pnc.  53,  54^    The  fiiarrige  act,  m  this 


respect  clearly  require  revisal.  In  France,- 
a  son  under  twenty-five,  and  a  daughter 
under  twenty-one,  cannot  contract  mar- 
riage without  the  consent  of  the  father 
and  mother,  or,  if  tlie  latter  refuse,  of  the 
former.  Code  Civil,  livre  i.  titre  v.  pi. 
148. 

(t)  Amer.  Cyclop.  Prac.  Med.  tit  Ages; 
Coop.  Diet.  Prac.  Med.  tit  Climacteric 
Decay;  and  see  Dr.  Rush's  account  of  the 
state  of  the  body  and  mind  in  old  age,  in 
Med.  Inquiries  and  Observations,  vol  ii.; 
£1.  Blum.  537. 

(u)  See  Bri^a  v.  Motion,  3  Phil.  Ec. 
Rep.  331;  and  l^on  v.  Seton,  id.  147  to 
164. 
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In  this  country,  however  aged  the  parties  may  be,  if  there  be  no  decep-  chap.  x. 
tion,  their  marriage  will  be  legal,  although  all  power  of  procreation  be   Or  Mim- 
passed  ;(j:)  and  our  liturgy  even  prescribes  the  omission  of  the  prayer  for  w^gi,  &c. 
procreation  when  the  woman  is  passed  child-bearing  at  the  time  of  her 
marriage;  and  instances  have  been  known  of  persons  subject  to  heredi- 
tary defects  purposely  delaying  marriage  until  the  possibility  of  child- 
bearing  has  ceased,  and  then  from  mental  attachment  having  married. 
It  would  seem,  that  although  parties  marry  after  the  female  power  of 
child-bearing  has  ceased,  and  therefore  could  not  object  on  that  account, 
yet  the  husband  might,  nevertheless,  seek  a  divorce  on  the  ground  of 
the  impotency  of  the  wife;  and  it  may  be  supposed  that  the  wife  would 
have  the  same  right,  in  such  a  case,  to  complam  of  the  impotency  of  the 
husband.(|y) 

Idiotcy  or  lunacy^  at  the  time  of  marriage,  constitutes  as  well  a  moral  Mental  or 
as  a  legal  incapacity  to  marry,  there  being  no  mental  ability  to  con-  corporeal 
tract,  and  if  either  be  proved  to  have  existed  at  the  time  of  the  cere-  defeciHi 
mony  it  is  ipso  facto  void;  and  precludes  either  party  from  deriving  any 
benefit  therefrom;(z)  and  although  it  was  formerly  held  otherwise,  the 
issue  of  such  a  marriage  would  be  illegal;(a)  and,  therefore,  in  a  late 
case,  administration  to  the  effects  of  a  wife  was  refused  to  the  husband, 
on  the  ground  that  his  marriage  had  been  illegally  contracted  when  his 
alleged  wife  was  non  compos ;(&)  and  a  marriage  de  facto,  solemnia^ed 
under  circumstances  of  clandestinity,.inferring  fraud  and  circumvention 
between  a  weak  mind  ^although  not  strictly  an  idiot^  and  the  daughter 
of  his  trustee  and  solicitor,  was  pronounced  null  and  void,  and  the  pre- 
tended wife  was  condemned  in  costs^c)    Defects,  when  of  a  senous 
nature,  ought  to  constitute  a  legal,  as  unquestionably  they  do  a  moral, 
objection  to  marriage,  and  hence  it  is  necessary  to  ascertain  what  diseases 
are  not  transmissible  from  ancestor  to  children,  although  it  is  believed 
there  is  neither  rule  nor  decision  invalidating  a  marriage  in  respect  of  the 
discovery  that  either  party  is  subject  to  an^  such  defect. (cf)    Congenital 
deafness  and  dumbness  are  decidedly  of  this  nature,  and  where  either  of 
the  parents  has  been  thus  affected,  their  children  very  usually  are  born 
and  continue  the  same,  and  therefore  marriage,  in  such  cases,  should  be 
avoided*(e)    As  diseases  may  be  hereditary,  so  multiplicity  of  children  ia. 
usually  hereditary,  a  result  certainly,  in  prudential  marriages,  to  be  takeni 
into  calculation.(/)  ' 


I  « .'. 


(9)  In  Brown  v.  Broum,  1  Hagg.  Rep.  (b)  Browning  v*  Eemte^  %  Bhil.  Ece. 

524;  an4  see  1  Par.  &  Fonb.  172, 173.  Cases,  69. 

In  France,  a  man  above  eighty,  and  a  (e)Port$numihr.P9rt8mauik^lH$Bg. 

woman  above  fifty,  cannot  marry  without  355.  „ni  j  Roper,  338, 

licence  from  the  sovereign.  ^^  ^  p„  ^  y^  j^^  1^^ 

(y)  Brown  v.  Browne  1  Haer.  Rep.  ;  '_             ^. ..,        -«  -\    - 

524Tante,  378.  (0  Dewee^  Cluldren,  13,  U5  ^  Par. 

(z)  1  Bla.  C.  4384  15  Geo.  2,  c.  30;  51  &  ^onb  173  to  175;  G.  SmiUi's  For.  Med^ 

Geo.  3,  c.  37.  ^24,  525. 

(a)  1  Bla.  C.  438,  (/)  5  Qood,  148. 
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CHAF.XI. 
SiCT.  I. 

Thk  Skiit. 


CHAPTER  XI. 


or   TRX  XMTSOUMKNTS,  NAMELY,  SKIN,  HAltLf  AND  NAILS,  AND  THEIR 

FUNCTIONS. 


Of  tub  8xin. 
1.  lu  MTeral  lAyen  aod  Composi- 
tion. 

1.  The  Epideimis  or  Cuticle,  or 
Scarf  Skin  or  External  Skin. 

2.  The  Rete  Mucosum  or  Mid* 
die  Skin,  the  seat  of  the  Co- 
lour, 

3.  The  Cutis  Vera  or  True 
Skin,  or  Corion  or  Internal 
Layer, 


2.  The  Functions,  Uses,  or  Offices 
of  the  Skin. 

1.  As  an  Organ  ofStereUon. 

2.  As  an  Organ  of  Jbaorption. 

3.  As  an  Organ  regulating  and 
reducing  the  Heat  of  the 
Body. 

4.  As  an  Oi^n  of  Sensation 
and  of  Touph. 

n.  Thb  Haibs. 
UI.  Thb  Nmls. 


T^  l^m*      The  external  coverings  of  the  body  are  technically  called  the  integu- 
iuxBirrs.  inent8,(a)  (from  the  Latin  tegere,  to  cover,)  and  consist  of  the  Skin,  Hair, 
W       and  NaiU. 

L  Thb  The  ereat  importance  of  the  skin,  as  re^rds  health,  has  been  demon- 
8kin.(5)  strated^y  Dr.  Bateman,  in  his  Synopsis  of  Cutaneous  Diseases,  and  by 
Dr.  Andrew  Combe,  in  his  recent  valuable  publication  on  the  Principles 
of  Physiology,  applied  to  Education  and  the  preservation  of  Health,  1st, 
as  an  organ  of  secretion,  an  exhalent  of  waste  matter  from  the  system; 
Sclly,  as  a  joint  regulator  of  the  hecU  of  the  body;  3dly,  as  an  organ  of 
absorption;  and  4thly,  as  the  seat  of  sensation,  and  part  of  the  orean  of 
touch.(c)  Dr.  Combe  observes^  that  the  true  skin  is  so  abundantly 
supplied  with  blood  and  nervous  power,  that  for  practical  purposes  it  may 
almost  be  regarded  as  composed  of  vessels  and  nerves  alone,  so  that 
scarcely  a  part  of  the  frame  can  be  found  where  the  point  of  a  needle 
could  be  inserted  without  puncturing  a  vessel  and  drawing  blood,  and 
transfixing  a  nerve  an  J  causing  pain;  and  that  therefore,  the  skin  may  be 
truly  considered  as  a  net- work  of  blood  vessels  and  nerves  of  the  finest 
conceivable  texture,  and  that  considering  the  vast  extent  of  the  whole 
surface  of  the  skin  (estimated  to  exceed,  in  a  man  of  average  size,  2500 
square  inches,)  a  very  large  surface  of  the  nervous  matter,  as  well  as  of 
the  blood,  is  constantly  present  or  in  circulation  near  the  surface,  and  as 
exposure  to  heat  or  cold,  moisture  or  dryness,  greatly  affects  the  nervous 
matter,  and  accelerates  or  i-etards  the  circulation  of  this  large  mass  of 
blood  so  exposed  near  the  surface,  hence  it  may  be  readily  anticipated, 
that  the  due  care  of  the  skin,  and  due  regard  to  the  atmosphere  to  which 
it  b  exposed,  must  be  of  the  utmost  importance  as  regards  health.((f) 

(a)  Conv.  An.  ^con.  473;  Dr.  Combe's  Physiology,  &c.,  to  tlie 

(6)  See,  in  general,  3  Bell,  211  to  220;  diifer^nt  functions,  or  offices  of  the  skin. 

Lectures  on  the  general  Structure  of  the  p.  19,  &c.    The  latter  work  is  paiticu- 

Human  Body  and  on  the  Anatomy  and  larty  deserving  of  the  student's  attention. 

Functions  of  the  Skin,  by  Thomas  Che-  as  the  best  description  of  tlie  skin  and  its 

valier,  F.  K.  S.  &c.  Lect.  vi.  vii.  London,  offices  or  functions. 

&Lo^'Dtrr'Ei:"Surs  i  ^  t  is™"*'"  ^■^^'^ "'  ^•'^- 

Homer,  Anat.  351  to  366;  Cazenave  &    ^^^*  ^^'  ^^' 
gchledel,  Dis.  of  Skin;  5  Good,  366  to.       Qi)  Id.  38,  29. 
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The  Skm  ifr  the  outward  covering  connecting  the  parts  together^  pro-  chap,  xl 
tecting  them  from  injury,  and  preventing  the  too  powerful  impresaion  of    Sect.  L 
external  objecta.     It  performa  aeveral  offices,  and  has  distinct  parts  for  Thk  Skin. 
each,  namely,  for  absorption,  secretion,  and  the  senses  of  touch  and  feel- 
ing.(e}    All  parts  of  the  skin  are  supposed  to  be  composed  of  infinitely 
small  globules  of  the  same  dimensions  as  those  of  the  cellular  tissue.(/) 
The  skin  is  commonly  regarded  as  only  one  external  coat;  but  anatomists 
have  properly  divided  it  into  three  dislinci  layers,  or  rather  distinct  or- 
gans, each  of  which  possesses  peculiar  structures;  the  principal  of  which 
tLve/jiraU  the  Epidermis^  sometimes  called  cuticle,  and  sometimes  scarf 
skin,  being  the  outer  layer;  secondly,  the  Bete  Mucosum,  being  the  mid- 
dle layer;  and,  thirdly,  the  Cutis  P'^era  or  True  Skin,  being  the  internal 
layer,  and  sometimes  called  the  Corion.{g) 

First,  The  Epidermis  is  the  external  covering;  it  is  a  thin  semitrans-  Fint,  Epi- 
parent  body,  adhering  uniformly  to  the  parts  on  which  it  is  laid,  but  ca-  dermis  or 
pable  of  being  distinctly  separated  from  the  same,  as  will  be  perceived  ^^}^^^ 
where  a  blister,  by  throwing  out  a  small  quantity  of  fluid  from  the  parts  ^  *"' 
beneath,  raises  such  a  scarf  skin,  and  makes  it  apparently  separated  from 
the  skin  beneath:  it  does  not  possess  any  blood  vessels  or  nerve  that  can 
be  detected;  it  exhibits  no  mark  of  sensibility,  and  seems  to  have  but 
little  connexion  with  the  vital  powers  of  the  system;  it  is  frequently 
destroyed  from  various  accidents,  and  is  quickly  re-produced  without 
causing  any  material  derangement  or  any  sensible  change  in  the  functions 
of  the  subjacent  parts,  (A)  tor  the  parts  below  have  a  power  of  throwing 
out  a  material  which  soon,  when  in  a  healthy  state,  hardens  into  this  par- 
ticular substance.(A)     But,  it  has  been  observed,  that  when  a  portion  of 
the  skin  has  been  destroyed  or  removed,  that  growing  anew  does  not  re- 
pair the  part  so  perfectly  as  it  previously  existed, (/)  a  circumstance  which 
may  assist  in  judicial  inquiry  relative  to  identity. 

As  the  cutaneous  perspiration  (which  is  of  two  descriptions,  percepti- 
ble perspiration  and  insensible  perspiration,)(A:]  issues  from  the  greatest 
part  of-  the  surface  of  the  body,  and  absorption  is  also,  constantly  pro- 
ceeding through  the  skin,  it  follows  that  this  epidermis  must  be  furnished 
with  pores  or  passages  of  some  kind  for  its  transmission,  though  anato- 
mists in  general  admit  that  they  have  not  been  able  to  detect  them.(/) 
As  far  as  its  chemical  composition  has  been  examined,  it  seems  to  con- 
sist almost  entirely  of  albumen,  (m)  The  epidermis  serves  to  moderate 
the  effect  of  external  impressions,  and  especially  pain,  and  in  a  degree 
protects  the  next  coat,  which  is  exceedingly  sensible  of  pain.(n)  It 
serves  also  to  modify  as  well  absorption  as  secretion  or  exhalation,  (o) 

Secondly,  The  next  coat  or  part  of  the  skin  is  technically  called  the  Secondhj, 
Rete  Mucosum^  or  sometinies  the  Corpus  Mucosum  or  Mucous  Net-  Tlie  mid- 
work.    This  is  the  middle  layer,  and  immediately  under  the  epidermis,  ^^^  "1^'"  ^ 
and  notwithstanding  the  disputes  on  the  subject,  appears  to  exist  as  well  '®*®  muco- 
in  Europeans  as  in  Negroes,  and  the  only  difference  is,  that  in  the* latter,  ^^^' 

(e)  Dr.  Combe's  Principles  of  Physio-  23;  see  observation,  Conv.  An.  Econ.  7, 

logy,  fcc.  51.  8,  in  favour  of  the  supposition  of  actual 

(/)  3  Bost.  247.  pores,  and  of  tlie  transmission  of  perspl- 

/^\  1  u  A     J.  oeo  ration  and  other  fluids,  thoueli  not  per- 

{g)  1  Homer,  Anat  353.  cepUble.  but  see  1  Dungl.  Phy  74;  and 

(A)  1  Homer,  Anat.  359  to  364.  as  to  sweat  or  perspiration,  and  diseases 

(t)  Conv.  An.  Econ.  16;  Lizars,  117;  of,  5  Good,  366  to  373;  and  as  to  the  se- 

and  as  to  granulations  and  forming  new  cretion  of  sweat,  ante,  234^  and  5  Good, 

parts,  Coop.  Surg.  Diet,  titles  Cicatriza-  366. 

tion.  Excoriation,  Granulations,  and  Sup-        (m)  But  see  1  Dungl.  Phy.  211,  212. 

Duration,  post,  426.  (n)  Quain's  EL  31;  Conv.  An.  Econ. 

T  (k)  Dr.  Combe's  Physiology,  30.  7,  8. 

(0 1  Bost  58;  Dr.  Combe's  Physiology,        (o)  Dr.  Combe's  Pbys.  23,  34. 
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CHAP.  XI.  it  id  dark.    It  is  a  Btratum  of  soft  matter,  disposed  in  (he  form  of  fibres, 
SxcT.  I.    crossing  each  other,  or,  according  to  others,  merely  a  thin  layer  of  potpy 
Thb  Skik.  matter,  without  any  distinct  reticulated  structupe.    It  is  not  thicker  than 
the  cuticle  or  epidermis.    From  all  that  is  known  regarding  this  mucous 
coat,  it  may  be  viewed  generally  as  merely  a  thin  soft  covering  placed 
between  the  outer  and  inner  skin,  to  protect  the  nerves  and  vessels  of 
the  latter,  and  give  them  their  requisite  softness  and  pliancy .(p) 
Colour  of       This  stratum  of  skin  is  the  seat  of  the  colouring  matter  of  the  skin.(7) 
skin,  and    Iti  the  Negro  it  is  black;  in  the  Chinese  yellow;  in  the  aboriginal  Ame- 
its  cause,     rican  of  a  copper  colour;  in  the  Albinos  either  white,  or  this  middle  skin 
is  entirely  wanting;  while,  in  the  European,  it  possesses  different  shades 
of  red  and  olive,  more  or  less  approaching  to  whiteness,  (r)    The  skin  of 
the  Negro  has  a  peculiar  velvet-like  softness,  and  is  lubricated  by  an  oily 
secretion;  and  it  therefore  has  been  sarcastically  observed,  that  however 
much  Europeans,  in  the  plenitude  of  their  Christian-like  and  benevolent 
opinions,  may  have  doubted  whether  Negroes  arc  men,  or  have  souls, 
there  never  has  been  a  difference  of  opinion  as  to  whether  Negresses  are 
women.(«)    The  scarf  skin  of  the  Negro  is  but  very  slightly  darker  than 
that  of  the  white.     The  seat  of  colour  is,  in  fact,  this  thin  layer  called 
the  rete  mucosum,  which  is  interposed  in  the  Negro  as  well  as  whites, 
between  the  scarf  skin  and  the  cutis  or  true  skin,  and  such  dark  colour 
does  not  descend  deeper,  for  the  true  skin  and  the  parts  below  are  of 
precisely  the  same  colour  both  in  whites  and  blacks.(/^     It  is  more  diffi- 
cult to  discover,  by  the  countenance  of  a  Negro,  tne  emotions  of  his 
mind,  and,  consequently,  less  easy,  in  examining  him  as  a  witness,  to  de- 
tect alarm  or  confusion  when  he  prevaricates  or  mistakes  the  truth;  and 
this  difficulty  gave  rise  to  the  unfeeling  taunt  of  the  Spanish  Americans, 
when  they  objected — "  How  can  those  be  trusted  who  know  not  how  to 
blush ?"(ti) — forgetting  that  although  the  sense  of  shame  might  not  be  so 
perceptibly  demonstrated  to  others,  yet  the  Negro  is  internally  fully  as 
capable  of  the  impression  as  the  white.     The  dark  colour  of  the  skin  of 
Negroes  has  been  attributed  by  Blumenbach  and  others  to  the  influence  of 
the  sun  upon  the  surface  of  the  body;  but  Dr.  Bostock  and  others  deny 
that  to  be  the  cause,  (x)    Some  have  supposed  that  the  dark  colour  in  the 
Negro  was  provided  as  a  protection  agamst  the  excessive  heat  of  the  sun 
in  the  climates  where  Negroes  are  found;  and  though  Dr.  Combe  has  ob- 
served that  as  black  is  a  known  absorbent  and  radiator  of  heat,  this  can- 
not have  been  its  utility;(y)^et  it  has  been  recently  demonstrated,  that 
the  negro  skin  is  a  more  active  organ  of  dessu ration  than  the  white.(z) 
The  children  of  Negroes  are  equally  black  in  whatever  climate  they  are 
born,  and  their  complexion  is  not  altered  by  any  number  of  generations; 
but  colour  is  dependent  upon  the  parentage,  and  hence  we  find  that  after 
three  or  four  successive  stages,  the  original  colour,  whether  white  or 
black,  is  almost  entirely  obliterated  by  tne  union  of  parents  from  diffe- 
rent varieties,  (a) 
7%if(%,  Thirdly,  Under  the  corpus  mucosum  lies  the  third  layer,  technically 

The  tl^   and  commonly  called  the  Cutis  or  Cutis  Vera  or  Tnte  Skin,  or  as  it  is 
or  inner,      sometimes  termed,  the  Corion^  and  which,  with  its  principal  components, 

(p)  Dr.  Combe's  Phys.  26,  27?  but  see        (/)  Conv.  An.  Econ.  8, 9. 
1  Homer,  Anat  356  to  359.  ^^\  jj^  jq. 

(?)^  l%ost.  63,  64;  3  id.  230  to  232;  ^  (*>  J  ^f '  ^^>  ^  kl.  230  to  234;  Dr. 

Conv.  An.  Econ.  9, 10,  5  Good,  467;  Dr.  ^^"^^^  «  ^^^^^  ^6, 27. 

Gordon's  Anat.  244;  Edin.  Med.  Joum.  (y)  *>>••  Combe's  Phys.  26,  27. 

vol.  xviii.  p.  247;  2  Dungl.  Phy.  462  to  (z)  Copl.  Diet.  Prac  Med.  tit  Climate, 

479.  where  see  a  further  valuable  explanation. 

(a)  El.  Blum.  561;  Westminster  He-  (a)  1  Bost.  64;  but  see  3  id.  230  to 

view,  A.  D.  1826.  235. 


OF  THE  SKIN.  429 

blood  vessels,  and  nerves,  constituting  the  organs  of  touch,  (b)  is  dispersed   chap,  xl 
over  the  body«  though  more  perceptible  in  the  finger.    It  is  a  body  of    Ssor.  I. 
considerable  thickness,  tough,  flexible,  extensible,  and  elastic,  of  a  dense  Thb  Skim-. 
texture,  composed  of  a  number  of  small  fibres  or  plates  closely  inter-  skin, called 
woven  and  firmly  united  tojg^ther.     Its  external  surface  is  compact  and  cutis  Te- 
smooth,  while  the  internal  is  more  loose  and  irregular;  it  is  connected  ^»^^  ^'^^ 
to  the  parts  below  it  by  the  cellular  texture,  and  it  passes  into  that  sub-  '^*"»  ^  *^ 
stance  by  almost  imperceptible  degrees.    Besides  tnis,  the  proper  basis  ^^^ 
of  the  cutis,  there  are  numerous  nerves,  blood  vessels,  and  absorbents, 
which  are  dispersed  over  every  part  of  this  layer,  and  render  it  so  acute- 
ly seDsible.(d)    This  is  the  seat  of  sensation  and  touch,  and  the  instru- 
ment of  two  very  important  functions,  absorption  and  exhalation,  as  pre- 
sently de6cribeci.(c)    The  sensibility  of  this  true  skin  difK*rd  very  much 
in  its  different  parts,  but,  in  its  general  extent,  it  may  be  considered  as 
possessing  the  most  acute  degree  of  any  of  the  structures*  of  which  the 
body  is  composed,  and  it  is  accordingly  observed  in  surgical  operations, 
that  the  most  severe  pain  is  experienced  during  the  division  of  the 
8kin«((f)    Its  external  surface,  when  examined  by  a  microscope,  is  found 
to  be  rendered  unequal  by  little  eminences  or  proiections  called  papiUm^ 
and  each  of  them  is  supposed  to  contain  the  small  branch  of  a  nerve,  of 
whidh  they  constitute  the  ultimate  ramification,  and  seem  to  be  the  im- 
mediate and  principal  seat  of  the  organ  of  touch,  as  well  as  of  all  the 
other  sensations  which  reside  in  the  surface  of  the  body.(«) 

The  blood  vessels  referred  to,  render  the  skin  one  of  the  most  vital  parts 
of  the  body,  subject  to  a  variety  of  diseases,  and  ultimately  connected 
with  various  functions,  especially  of  those  of  animal  temperature,  secre- 
tion, and  absorption .(/) 

With  respect  to  the  texture  of  this  true  skin,  it  seems  io  be  the  same 
with  that  of  membranes  generally .(g)  It  is  composed  of  threads  or 
fibres,  which  are  short,  interwoven,  and  closely  adhering  together,  the 
external  nart  being  more  dense,  and  the  interior  gradually  passing  into 
the  cellular  texture.  It  contains  pores,  passing  in  a  winding  course  to 
the  surface. 

The  pvqnUm  in  the  true  skin  contain  the  ultimate  termination  of  the 
mrvts,  and  are  the  immediate  seat  of  the  sensations  and  of  touch,  which 
reside  in  the  skin.  In  all  parts  of  the  body  it  is  found  that  the  sensibility 
of  the  nerves  resides  principally,  if  not  entirely,  in  their  extremities, 
where  they  are  either  divided  in ta  extremely  minute  filaments,  or  spread 
out  into  a  thin  expansion.  Besides  the  nervous  filaments,  the  papium  are 
supposed  to  contain  each  of  them  a  minute  branch  of  an  artery  and  a 
correspondent  vein,  together  with  an  exhalent  and  an  absorbent;  at  least 
it  is  cerfinin  that  the  skin  is  the  seat  of  an  extensive  system  of  exhalation 
and  absorption,  although  it  may  be  very  difficult  to  determine  the  actual 
termination  of  the  vessels,  or  the  exact  apparatus  by  which  these  functions 
are  performed. 

With  respect  to  i^^ properties  of  the  cutis,  considered  in  its  roost  ex- 
tensive relation,  we  ma^  conclude  that  in  addition  to  the  mechanical  qua- 
lities before  noticed,  it  possesses  those  immediately  dependent  upon 
nerves  and  blood  vessels,  but  that  it  is  without  contractility,  which  is  ex- 
clusively attached  to  the  muscular  fibre.  (A) 

(6)  Cony.   An.    Econ.    13,  14)   Dr.        (/)  1  Bost.  67,  68;  1  DungL  Phy.  79. 

Combe's  Phys.  27.  (g)  See  ante,  22  to  29,  as  to  roembraae 

(i)  1  Best  67}  1  Homer,  Anat  353  to    and  eeJkdar  tiuues  and   Dr.  Copland's 

356.  Diet  Prac.  Med.  tit   Cellular   Tissue^ 

(e\  Dr.  Combe's  Phys.  27.  where  see  the  numerous  diseases,  &c«  aP 

(tf)  1  BoBt  67.  fecting  the  euiU, 

(0  Id.  1  Horner,  Anat  353.  (A)  1  Boat  69;  Conv.  An.  Econ.  14* 
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OHAP.  XI.      With  respect  to  the  chemical  composition  of  this  proper  cutis,  its  fibroas 
StcT.  I.    part,  which  constitutes  its  proper  substance  or  basis,  is  composed  of  o/- 

Tn  Skut.  oumen,  like  the  other  membranous  bodies,  and  it  has  intermixed  with  it 
a  quantity  of  matter  of  a  different  chemical  nature,  which  we  maj  suppose 
to  be  a  compound  of  jelly  and  mucus.(Ar) 

The  skin  has  a  certain  elasticity  in  young  and  middle  life,  but  it  is  not 
annexed  to  nor  does  it  contract  with  the  muscles  situate  below  it;  and 
hence  it  forms  various  folds,  which  in  the  countenance,  particularly,  give 
a  certain  variety  of  expression.  It  is  connected  to  the  parts  below  by  a 
sort  of  net- work  called  cellular  membrane  or  cellular  tissue,  and  by  a  per- 
plexing variety  of  names,  and  this  being  soft  and  extensible,  admits  ot  the 
easy  motion  ol  the  skin  over  the  parts  below.(/)  It  becomes  more  rigid 
as  we  advance  in  life;  the  adhesion  is  more  firm,  and  hence  the  depres- 
sions are  produced  which  form  wrinkles,  particularly  in  thin  peopie.(/) 
The  skin  of  mankind,  though  very  delicate,  is  yet  capable  of  being  tanned 
and  converted  into  leather,  (m) 

Diseases  of     The  diseases  of  the  skin  are  very  numerous,  and  have  formed  the  sub- 
the  skin,     ject  of  consideration  in  numerous  works.(n)   They  will  be  further  noticed 

in  the  second  part  of  this  summary. 
Injuries  to  Although  we  have  seen  that  a(l  parts  of  the  body  are  constantly  re- 
the  skin,  moved,  and  other  materials  deposited  in  lieu,  and  there  is  an  extraordi- 
nary capacity  of  reproduction  to  supply  injuries,  yet  it  seems  that  the  skin 
constitutes  an  exception.  For  though  if  a  portion  of  the  skin  be  cut  out, 
or  taken  off,  the  part  will  heal,  and  if  the  skin  be  brought  together  very 
correctly,  the  cut  portions  will  unite  so  as  that  hardly  any  mark  will 
remain,  yet  the  viark,  or  scar,  or  eschar^  as  it  is  technically  called,  is« 
part  without  skin,  and  is,  therefore,  more  liable  to  injury  than  before  the 
accident,  because  less  supported.  The  smalUpox  and  cow-pox,  in  the 
marks  which  they  leave  behind  them,  afford  an  exemplification  of  the 
same  thing.  There  is  in  each  of  these  diseases  a  slight  destruction  of  the 
skin  in  the  pustule,  or  vesicle,  which  is  not  filled  up  or  repaired.(o)  Cuts, 
wounds,  and  other  injuries,  will  be  considered  in  the  following  part  of 
this  work.  The  law  has  made  a  most  important  distinction  oetween 
a  bruise,  however  violent,  and  a  cut  or  wound;  for  under  the  9  Geo.  4, 
c.  31,  8. 12,  certain  stabbing,  cutting,  or  wounding,  is  a  capital  offence; 
but  to  bring  a  case  within  the  enactment  the  continuity  of  tne  skin  must 
be  broken,  though  it  is  not  essential  that  there  should  be  an  indstdvfwxudr, 
and  the  offence  is  complete  where  the  skin  has  been  divided,  even  by  a 
hamraer.(/>) 

The  func-  Dr.  Combe  has  demonstrated  the  very  xmi^ri^ni  functions  of  the  tme 
tionsofthe  skin,  and  the  necessity  for  attention  to  the  same  as  regards  health  ;^«/, 
■kin.  as  an  organ  of  secretion  by  exhalation;  secondly,  as  an  organ  of  absorp- 

tion; thirdly,  as  co-operating  with  the  lungs  in  reflating  the  temperature 
or  heat  of  the  body;  2ind,  fourthly^  as  the  seat  ot  sensation  and  touch,  {q) 

(k)  1  Bost.  70;  Conv.  An.  Econ.  22, 23.  gles,   Nxvus   or   Moles,    Suppurations, 

(0  1  Homer,  Anat.  352.     This  admits  Wart,  Whitlow, 

of  the  curious  operation  of  extending  the  (o)  Cazenave  &  Schledel,  Lizar,  117} 

skin  of  the  forehead  oyer  a  false  nose.  ante,  427;  Copl.  Diet.  Prac  Med.  tit 

(m)  Conv.  An.  Econ.  20.  Disease.     In  a  judicial  inquiry  respecting 

(n)  See  the  distinct  and  able  treatise  identity,  the  observance  of  this  truth  may 

of  Dr.  Bateman.     Practical  Synopsis  of  assist. 

Cutaneous  Diseases;  and  Cazenave  and  (p)  Bex  v.   Withers,  1   Mood.  C.  C. 

Schledel;  5  Good  336  to  438;  Copl.  Diet.  294;  4  Car.  &  P.  446,  S.  C. 

Prac.  Med.  tit.  Cellular  Tissue;    Coop.  (g)  Dr.  Combe's  Principles  of  Phyao- 

»               Diet.  Prac.  Surg,  titles  Cicatrization,  Ex-  logy  applied  to  Education,  chap.  il.  p. 

conation,  Granulations;  Herpes  or  Shin-  21  to  58,  and  all  tlie  subsequent  chapten. 
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When  examining  the  function  of  secretion  we  cursorily  noticed  perspi-  chap,  xl 
ration  as  one  of  the  eight  principal  secretions.(r)  Insensible  perspiration,  ^**^-  '• 
as  well  as  sensible,  termed  sweat,  removes  from  the  system  the  larger  Thb  Skik. 
proportion  of  useless  materials,  and  at  the  same  time  keeps  the  skin  soflt  Ut,  Ab  a 
and  moist,  and  thereby  fits  it  for  the  performance  of  anotner  of  its  func-  secreting 
tions,  viz.  as  the  orsan  of  the  external  sense  of  touch.f  «J  Dr.  Combe  has  o^g"- 
collected  the  authonties  respecting  the  average  quantities  in  each  twen- 
ty-four hours  of  the  constant  secretion  through  the  skin,  (in  addition  to 
visible  perspiration  of  sweat,  which  is  only  occasional,  and  usually  ap- 
pearing only  ^hen  the  body  has  been  "in  very  active  exercise,  or  during 
sleep,)  and  which  is  termed  insensible  persptratiori,  or  exhalation  of  su- 
pernuous  secretions  in  the  form  of  vapour,  whilst  the  body  is  in  a  quiescent 
state,  and  in  a  moderate  or  ordinary  atmosphere.  The  average  of  insen- 
ble  perspiration  appears  to  be  in  weight  about  thirty -three  ounces  in  the 
course  of  twenty-four  hours,  and,  in  fact,  exceeds  in  weight  even  the 
united  excretions  of  the  faeces,  and  urine  from  the  bowels  and  kidney s$ 
and  it  is  calculated  that^vc  out  of  every  eight  pounds  of  substance,  whe- 
ther meat  or  drinks  taken  into  the  system,  are  passed  out  of  it  again  by 
the  skin,  leaving  only  three  to  pass  off  by  the  oowels,  the  tungs,  and  the 
kidneys.  Whilst  this  natural  process  is  duly  proceeding  without  check, 
the  bowels  and  the  kidneys  are  proportionally  relieved  of  a  part  of  the 
office  of  secretion  which  would  otherwise  be  thrown  upon  them.  But  if 
the  process  be  interrupted,  then  the  bowels  and  kidneys,  in  order  to  re- 
tain the  body  in  healthy  have  ah  injurious  increase  of  employment.  Hence 
it  is  justly  concluded,  that  it  is  of  the  very  utmost  importance  to  health 
to  maintain  the  regular  and  equal  performance  of  tins  natural  function  of 
the  skin.  Hence  me  danger,  not  only  of  checked  percaHible  perspiration^ 
as  one  of  the  most  powenul  causes  of  disease  and  death,  out  the  great 
importance  of  avoiding  every  cause  of  checking  even  insensible  perspira- 
tion in  the  most  quiescent  state.  The  same  learned  author  clearly  de- 
monstrates the  baneful  consequences  of  any  such. check  in  either  case, 
and  the  necessity  for  more  attention  to  this  function  than  has  usually  been 
afforded, (/)  especially  as  regards  cleanliness  of  the  skin,  and  the  use  of 
water  and  rough  or  coarse  towels  in  cleansing  the  surface,  and  gently 
stimulating  the  skin  to  a  healthy  gl6w.(u) 

With  respect  to  the  second  function  of  the  skin,  that  of  absorption,  it  is  2d,  Ai  an 
no  less  important  than  cutaneous  secretion.  Not  only  many  external  ©""g*"  ^ 
matters,  calculated  to  nourish  the  frame,  but  also  numerous  injurious  abaoiptioii. 
substances  may  be  absorbed,  at  least  if  placed  in  contact  with  the  skin, 
and  still  more  if  rubbed  in  or  brought  into  contact  with  the  inner  layer, 
or  the  true  skin,  as  is  verified  by  the  ordinary  operation  of  inoculation  or 
▼accination,(a:^  and  the  common  laxatives,  such  as  rhubarb  and  croton 
oil,  may  be  aaministered  by  rubbing  the  same  in  through  the  external 
skin.fy)  It  has  even  been  supposed  that  marsh  miasmata,  and  other  poi- 
soned air,  may  be  absorbed  tnrough  the  skin,  though  generally  it  has  been 
considered  that  the  injurious  consequences  of  such  air  are  produced  by 
inhaling.(2:)  Dr.  Combe  entertains  the  former  opinion,  and  insists  on  the 
necessity,  therefore,  of  warm  woollen  dresses  when  persons  are  exposed 
to  marsh  and  moist  air,  so  as  to  avoid  exposing  the  pores  of  the  skin  to 
such  absorption.(z)  But  as  regards  absorption,  one  of  the  greatest  dan- 
gers arises  from  suffering  the  secretions  that  have  approached  the  surface 


f: 


r)  Ante,  334.  see  illustration,  33  to  36. 

#)  Dr.  Combe's  Principles  of  Physio-        (u)  Dr.  Combe's  Principles,  &c.  81. 
logy,  40f  and  see  Copl.  Diet  Prac  Med.        (x)  Id.  45;  and  see  ante,  327,  as  to  cu- 

tit  climate.  taneous  absorption. 

{t)  Dr.  Combe's  Principles  of  Physio-        (y)  Dr.  Combe's  Principles,  &c.  46. 
logy  applied  to  Education,  39  to  36)  and        (z)  Id.  49,  50. 
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CHAT.  Xf .  and  are  about  to  be  exhale^*  from  being  checked,  and  then  agpun  abaoriied. 
SxcT.  I.    Thus  when  perapiration  18  broueht  to  me  surface  of  the  skin^  and  confinel 
Thb  SKiif.  there,  either  bj  injudicious  cloSiin^,  or  by  want  of  cleanliness,  there  is 
much  reason  to  suppose  that  its  residual  parts  are  again  absorbed  and  act 
upon  the  system  as  a  poison,  of  greater  or  less  power,  aconrdin^  to  its 
quantity  and  d^;ree  of  concentration,  thereby  producing  fever,  mflam- 
mation,  and  even  death.    The  fatal  consequences  which  have  r^ieatedly 
followed  the  use  of  a  close  water-proof  (u-ess  by  sportsmen  ana  others, 
and  the  heat  and  uneasy  restlessness  which  speedily  ensue  where  prop^ 
ventilation  is  thus  prevented,  seem  explicable  only  on  some  such  princi- 
ple.(z) 
Sd,  Af  an     ^  We  have  already  adverted  to  the  third  office  or  function  of  the  skin, 
<?TB;"*  ^    VIZ.  its  co-operating  with  the  lungs  in  regulating  the  heat  of  the  body; 
**^"£ti'^     and  whilst  probably  the  heat  is  caused  or  created  in  the  lungs(a)  the  skm 
thriieat^of  principally  assists  in  diminishing  the  heat,  according  to  the  existing  re- 
tbe  fiame.  Qui8ites.(6)    Dr.  Combe  has  fulljr  described  this  cooling  process  through 
the  skin,  occasioning  an  evaporation  in  weisht  equal  sometimes  even  to 
two  founds  in  a  couple  of  hours,(c)  and  reiers  to  Dr.  Thomson's  and  Dr. 
Davy's  work  to  show  that  when  a  European  lands  in  a  tropical  climate 
the  standard  heat  of  his  body  will  be  raised  two  or  three  degrees,  febrile 
symptoms  occur,  requiring  great  temperance,  and  the  avoiding  any  cause 
of  excitement  of  the  vascular  system  and  the  use  of  aperient  medicines, 
and  from  which  the  necessity  n>r  regimen  in  extreme  heat  in  our  own  cli- 
mate will  be  apparent.((/) 
4tb,  As  an      The/oMf/A  function  or  use  of  the  true  skin  is  its  office  of  iensation  and 
ofgan  of     touch.    Every  part  of  the  skin,  however  remote,  is  provided  with  fila* 
seraation     ments  from  the  nerves  of  sensation^  in  order  that  we  may  become  imme- 
and  touch,  diately  sensible  of  the  presence  and  action  of  external  bodies.    If  any 
part  were  destitute  of  this  property,  its  texture  and  vitality  might  be 
destroyed  without  our  consciousness  of  the  fact,  whereas,  in  consequence 
of  this  provision  of  sensitive  nerves,  no  object  can  touch  the  skin  without 
our  being  instantly  made  aware  of  its  presence  and  properties.  Te)    We 
have  seen  that  certain  parts  of  the  skin  in  particular  appear  to  oe  m<»% 
immediately  destined  tor  the  exercise  of  the  sense  of  touchy  as  the  hands 
and  tongue  in  man,  and  those  parts  are  usually  endowed  with  a  much 
greater  number  of  nerves  than  any  other  part  of  the  surface.(e)    The 
nerves  of  sensation  and  those  of  touch,  are  monitors  to  avoid  greater  dan- 
ger; for  if  we  were  not  by  these  warned  by  a  degree  of  pain,  as  of  numb- 
ness in  cold,  we  should  remain  inactive,  and  soon  lose  tne  powers  of  IbTe, 
or  by  remaining  too  near  or  too  much  surrounded  by  fire  or  boiling  fluid 
we  might  be  destroyed  by  other  means.(/)    The  nervous  influence  is 
principally  ascribed  to  the  brain,  from  the  circumstance  of  the  large  mass 
of  nervous  substance  collected  and  consolidated  in  the  head;  but  it  has 
been  observed,  that  the  nervous  matter  spread  out  on  the  surface  of  the 
body,  about,  as  we  have  seen,  2,500  square  inches,  for  the  purpose  of 
sensation,  is  so  great  that  many  anatomists  consider  it  as  even  exceeding 
the  mass  of  the  brain;  and  hence  Dr.  Combe  observes,  its  reverse  influ- 
ence might  be  expected  to  be,  as  it  actually  is,  of  much  importance  to 
health,  as  is  exemplified  on  exposure  to  intense  cold,  or  excessive  heat; 
and  hence  the  great  importance  of  strict  care  and  regimen  as  regards  the 
skin,  so  intima&ly  connected  with  thb  expanded  surface  of  nervous  mat- 

(z)  Dr.  Combe's  Principles,  &c  48, 49.        {d)  Dr.  Combe's  Principles^  fcc.  42  to 

(a)  Ante,  113.  ^'       .  ^       .  «       ^ 

\/         '         .  « («)  Id.  52?  and  see  ante,  306,  309,  as 

(*)  Dr.  Combe's  Principles,  &c.  41.        to  nerves  of  sensation. 

(e)  Id.  43;  and  see  CopL  Diet  Pnc.        (/)  Dr.  Combe's  Prindplea,  fcc.  S3, 
Med.  tit  Climate.  54. 
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ter.(^)    Dr.  Combe  remarks  that  literary  men  often  suffer  severely  from  chap,  xl 
excess  of  action  in  the  brain  and  deficiency  of  activity  in  the  nerves  of    Sect.  I. 
the  skin  and  remoter  organs«(A)  and  we  may  add  that  hence  they  fre-  T»»  Swim. 
quently  experience  the  tic  doloureux  in  the  forehead,  which  the  labouring 
classes  rarely  suffer.  These  are  only  to  be  removed  by  exciting  the  ner- 
vous and  vascular  functions  of  the  skin,  and  diminishing  those  of  the 
braiD.(A) 


Haitt  may  be  re^rded  as  a  vegetation  from  the  surface  of  the  body.  II.  Tn 
Each  hair  has  a  distinct  and  separate  origin  in  a  vascular  pulp,  constituting  Haibs. 
a  bulbous  root«  which  is  contained  in  a  capsule  or  coverings  lodged  either 
wholly  in  the  body  of  the  skin  or  in  part  beneath  it;  in  other  words,  it 
proceeds  from  a  kind  of  bulb  or  root,  situate  below  the  cutis  verat{k) 
through  which  and  the  middle  layer  of  skin,  (where  it  has  been  supposed 
to  take  its  colour  in  part,)  (/)  it  passes  and  projects  beyond  the  external 
surface.  Like  the  nails,  it  grows  or  increases  in  lengtii,  not  at  the  ex- 
ternal extremity,  but  from  me  root,  gradually  pushing  or  shooting  for- 
wards the  previous  production^m)  It  consists  essentially  of  an  external 
tube  and  an  internal  pulp*  The  tube  is  very  delicate  and  is  entirely 
filled  with  the  pulp.  Tnis  vascular  pulp  provides  for  the  continued 
srowth  of  the  hair.  It  is  not  well  settled  wliether  the  hair  itself  is  hol- 
low or  solid,  though  the  former  is  the  better  opinion,  as  well  as  the  sup- 
position that  the  tube  itself  contains  a  small  quantity  of  the  pulp,  to 
which  it  owes  its  nourishment,  and  is  a  sort  of  cellular  structure  within 
it.(n)  Some  anatomists  have  supposed  that  hair  is  possessed  of  a  bristled 
texture,  and  it  has  been  recently  discovered  by  Dr.  Croring  that  a  hair 
viewed  on  a  dark  ground  is  seen  to  be  indented  with  teetn,  somewhat 
resembling  those  of  a  coarse  round  rasp,  but  extremely  irregular  and 
rugged,  and  these  all  incline  in  one  direction,  like  those  of  a  common  file, 
namely,  from  the  origin  of  the  hair  towards  its  extremity .(o)  Next  to 
the  bonesy  hair  is  said  to  be  the  most  indestructible  of  the  constituents  of  « 
the  body.  It  differs  considerably  in  different  individuals  in  its  thick- 
ness, namely,  from  ^^^  to  i^^  of  an  inch  in  diameter.  It  consists  prin- 
cipallv  of  an  animal  matter,  united  to  a  portion  of  oil,  which  seems  to 
contribute  to  its  flexibility  and  cohesion.  Besides  which  there  is  another 
substance  of  an  oily  nature,  from  which  the  specific  colour  is  derived, 
and  there  are  also  small  portions  of  iron,  manganese,  sulphur,  and  phos- 
phate and  carbonate  of  lime.  The  animal  matter,  which  constitutes  near- 
ly the  whole  bulk  of  the  hair,  is  s^d  to  be  a  species  of  mucus;  but  others 
oesignate  it  as  being  chiefly  albumen,  united  to  a  small  quantity  of  jelly. 
Vauquelin,  who  gave  an  elaborate  analysis  of  hair,  has  considered  that 
its  colouring  is  destroyed  by  acids,  andi  suggests  that  when  it  has  sud- 
denly changed  its  colour,  and  become  white,  in  consequence  of  any  great 
mental  agUaiion,  it  is  owins  to  the  production  of  an  acid  in  the  system; 
but  Dr.  fiostock  observes,  tnat  sudi  an  idea  seems  verv  hypothetical,  and 
that  it  is  more  probable  that  the  effect  depends  upon  the  sudden  sti^gna- 
tion  of  the  vessels,  which  secrete  the  colouring  matter,  while  the  absor- 

(g)  Id.  55  to  57.  (k)  See  a  plate  of  the  bulb  and  parts  of 

/i.\  -n.  r^     t.  »  -n  •  ^*  i_  a.^  c£  *  hair,  Conven.  An.  Econ.  28. 

(A)  Dr.  Cwnbe's  Pnnople^  tc.  56.  ^^  'j^^  ^  5  g,^  ^^9. 

(t)  See,  in  general,  1  Boat  71  to  74$  (m)  Johnson's  Diet,  tit  Hair,  citing 

3  id.  280{  £1.  Blum.  554;  3  BeU,  210;  5  Quincy. 

Good,  449  to  460f  1  Homer,  Anat  369  to  (n)  Conv.   Anim.    Econ.   27;   see  a 

373;  1  Dungl.  Phy.  77;  Amer.  Cyclop,  sketch  of  hair  and  bulb,  id.  28. 

Pmc.  Med.  tit  Atopecia;  Conye]»  An.  (o)  Dr.  Goring's  observations  on  the 

Econ.  11>  27.  texture  of  thehair;  and 3  Bost.  280. 
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CHAP.  XI.  bents  continue  to  act  and  remoye  that  which  already  exists,  asd  that  as 
Stct.  II.  the  colour  of  the  hair  seems  to  depend  upon  a  peculiar  kind  of  oil,  and 
ThbHaim.  ^  there  is  often  a  correspondence  between  the  colour  of  the  hair  and  the 
skin,  it  has  been  supposed  that  the  colouring  matter  of  the  corpus  muco- 
sum  must  in  like  manner  be  of  ai)  oily  nature;  but  this  seems  to  be  mere 
conjecture.(/7)  It  seems  agreed  tliat  there  are  no  blood  yessels  in  the 
hairs,  excepting  in  the  bulb,  nor  have  they  any  sensatioD.(^)  But  others 
observe,  that  particular  lar^  hairs,  at  least  in  animals,  are  supposed  to 
have  at  their  ori^n  a  plentiful  supply  of  nerves^  which  makes  them  use- 
ful in  feeling,  as  in  the  whiskers  oi  a  catff)  Indeed  the  pain  produced 
in  drawing  a  hair  from  its  root  sufficiently  evinces  its  origin  to  be  in  a 
sensible  part.(r) 

The  growth  of  hair  after  death  is  denied,  and  the  existence  of  tiie  dis- 
tinct disease  called  plica  polonica  has  been  questioned ;(«)  but  from  an 
interesting  modem  account  of  that  disease  in  the  Cyclopedia  Prac. 
Med.  there  seems  to  be  no  doubt  of  its  existence  as  a  distinct  disease, 
although  it  is  increased  by  the  habit  of  the  natives.(/)  It  is  a  commcm 
expression  to  pull  or  draw  a  hair  out  by  the  roots;(ti)  but  it  has  been  re- 
marked that  the  proper  expression  should  rather  be  fr€m  the  roots,  for 
the  hur  is  in  that  case  only  separated  from  the  bulb,  which  is  left  to 
grow  again  or  [wwiucc  another  hair,  contrary  to  the  vulgar  supposi- 
tiGn.(a?) 

The  circamstance  of  the  hair  changing  to  gray  is  attributable  in  gme- 
ral  to  defective  nourishment  and  suppressed  secretion,  and  depends  not 
only  on  the  absorption  or  removal  oi  colour  from  the  hair  itselt,  but  also 
in  the  cessation  of  that  influence  on  the  body  of  the  hair,  by  means  of 
which  its  colour  is  maintained. (^)  Passions  or  distresses  of  the  mind 
have  an  extraordinary  influence  in  producing  this  change  at  an  earlier 
than  natural  period.  But  it  is  denied  that  the  change  of  colour  is  at- 
tributable to  the  production  of  an  acid^  though  it  is  admitted  that  there 
is  much  obscurity  in  that  subject.(z)  The  early  occurrence  of  gray- 
headedness  is  not,  it  is  said,  to  be  regarded  as  evidence  of  the  absence  of 

general  strength,  but  merely  as  a  peculiarity  of  the  part  connected  with 
le  production  of  colour,  and  nothing  more.fa)  The  use  of  the  hair  has 
been  questioned, (6)  although  as  regards  the  nead  it  certainly  constitutes 
a  small  degree  of  protection.  At  Si\  events,  it  is  highly  ornamental,  and 
on  that  account  a  jury  awarded  50/.  damages  against  overseers  for  com- 
pelling a  female  pauper  to  have  her  hair  cut  off.(c)  From  the  article  re- 
ferred to,{d)  the  necessity  for  cleanliness  in  the  hair,  in  regard  to  health, 
vnll  appear,  and  in  many  maladies  it  may  become  essential  to  adopt  a 
particular  regimen  as  respects  the  hair.  It  has  been  disputed  whether  it 
IS  injurious  to  health  to  suffer  the  hair  to  grow  to  gi-eat  length,  but  con- 
cluded that  it  is  not.  Dr.  Parr,  indeed,  asserted,  that  suddenly  cutting 
off  long  hair  had  been  injurious,  and  attended  with  every  appearance  m 
plethora,  while  very  thicK  hair  might  occasionally  weaken  by  the  undue 
warmth  and  perspiration  it  occa8ions.(e)  In  affections  of  the  head  and 
brain,  it  seems*  from  attention  to  the  cases  that  have  occurred  relative 


(p)  1  Boot  74.    See  observations  on  (y)  Id.  30,  31;  Amer.  Cyclop.  Pne. 

negro  skin,  CopL  Diet  tit.  Climate.  Mecu  tit  Ages. 

Xg)  1  Best.  74}  5  Good,  450.  (z)  Conven.  An.  Econ.  30,  31. 

(r)  Conv.  An.  Econ.  27\  but  see  5  (a)  Id.  84^  85. 

Good,  460,  in  notes.  (b)  1  Bost.  74. 

(»)  1  Bost.  73, 74.  (e)  Ihrde  v.  Skinner,  4  Car.  &  P.  Rep* 

(0  Cyclop.  Pi«c.  Med.  tit  Plica  Polo-  239. 

nica.  (cO  Cyclop.  Pnc  Med.  tit  Plica  Pok>- 

(tt)  Convers.  An.  Econ.  26,  27.  nica. 

(a;)Id.  29.  (e)  5  Good,  450. 
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to  plica  po)onica>  that  relief  may  be  afforded  by  due  regard  to  this  inte-  ohap.  xl 
gumentf/)  8ict.II. 

^  ^  f  TmbHaim, 

The  NaUs  at  the  end  of  the  fingers  and  toes  are  considered  as  parts  of  m .  Ttn 
the  integuments,  and  are  obviously  placed  there  to  defend  the  extremi-  Naii«.(;} 


■'I  ties  from  imury,  and  they  greatly  assist  the  fingers  in  the  power  of  jm- 
hension*  They  were  formerly  erroneously  supposed  by  some  anatomists 
to  be  actually  a  production  of  the  epidermis;  but  they  are  now  considered 
to  be  continuations  of  the  cuticle.(A)  Nails  belong  to  the  scarf  skin, 
and  separate  with  it,  and  like  it  they  have  neither  blood  vessels  nor 
nerves,  and  may  be  cut  or  bruised  without  pain.(t^  They  differ,  however, 
\\  from  the  cuticle  in  structure;  for  they  are  lormea  of  plates  of  longitudi- 
1!  nal  fibres,  closely  compacted,  and  begin  or  spring  from  a  square  root,  a 

h         little  beyond  the  last  joint  of  the  fin^rs  ana  toes,(A;)  and  their  length  or 
B  growth  IS  not  at  the  external  extremities  or  points,  but  at  and  from  such 

?  root.(/)    They  are  chiefly  composed  of  albumen,  with  different  propor- 

tions of  jelly  and  mucus.(m)  It  is  said,  however,  that  the  nails  are  of  a 
nature  similar  to  scarf  skin,  and  firmly  fixed  to  it,  and  that  they  are 
formed  from  the  skin,  and  lodsed  in  a  doubling  of  it,  and  they  consist  of 
thin  transparent  plates.(n)  If  uncut,  th^y  would  grow  and  curve  over 
the  ends  of  the  fingers,  until  they  assumed  a  pointed  fonn;(n)  atid  the 
superior  Chinese  let  their  nails  ^w  on  purpose  to  distinguish  themselves 
from  mechanics,  who  of  necessity  are  obliged  to  cut  their  nails  to  enable 
them  to  work.  In  the  natural  state  the  nails  are  without  sensation,  and 
they  possess  no  visible  blood  vessels,  but,  under  certain  circumstances, 
they  are  subject  to  a  species  of  inflammation,  and  then  become  acutely 
sensitive.  The  painful  sensation  in  this  case  appears  to  proceed,  not 
froili  any  nerves  that  are  distributed  to  the  oi^ns  themselves,  but  from 
the  increased  bulk  of  the  part  as  produced  by  the  state  of  inflammation 
pressing  upon  and  irritating  some  contiguous  nerves.(o) 

( / )  5  Good,  452  to  454?  Cyclop.  Prac.  jCi)  Dr.  Combe's  Phy».  25. 

Hed.  tit.  Plica  Polonica.  (Jk)  3  Bell,  210;  1  Horner,  Aiiat.  367. 

ig)  See,  in  general,  3  Bell,  209,  210;  (/)  Ibid. 

3  Bo8t  71;  1  Homer,  Aiiat  366  to  369;  1  (m)  1  Boat.  71. 

Dungl.  Phy.  78;  Convers.  An.  Econ.  34.  {n)  Conv.  An.  Econ.  34. 

(h)  Id.  ib.  (o)  1  Bost.  74. 


486  O^  THE  DIFFERENT  AGES. 

CRAP.  XIL 
Or  Tn 

CHAPTER  XII. 

OF  THB  DIFFEHEirr  AGES  IMPORTANT  IN  FACT  AND  LAW. 


Trb  diflferent  aj^  of  mankind  are  important  as  in^U  in  physic  as  in 
law*  It  is  one  of  the  most  important  considerations  of  physicians  and 
sniigeons,  at  least  with  reference  to  some  defects,  diseases,  and  injuries, 
to  ascertain  the  Age  of  the  patient  before  administering  medicine  or  per- 
forming operations.(a)  In  the  two  recent  publications  of  Dr.  Copland 
«nd  the  Cydopeedia  of  Practical  Medicine,(o^  some  Tery  valuable  obser- 
▼ations  will  be  found  on  the  interesting  subject  of  age,  not  only  in  de- 
scribing the  state  of  the  frame,  but  also  the  incident  'diseases,  and  an- 
Sropriate  r^men,  at  each  stage  of  life.  It  will  be  observed,  that  tne 
ivision  of  time  by  th^  number  Mvm,  has  in  many  respects  been  marked 
as  well  in  nature  as  by  custom  aiui*law.  Dr.  Copland,  in  his  excellent 
work»  has  observed  that  the  ancients  believed  that  very  important  cham^ 
actuallj  took  place  in  the  economy  of  man. at  certain  periods,  the  nrst 
beinff  the  seventk  year,  and  the  subsequent  epochs  answering  to  the  same 
nnmper^  or  to  numbers  resulting  frdm  the  multiplication  of  three,  seven, 

S'd  nii(^  into  j^adi  other,  as  the  twenty-first,  wa  forty-ninth,  the  nzty- 
ird,  and^  the  eighty-first  years^  the  two  last  being  called  grand  climac' 
Srtcs,  as  the  life  of  man  was  supposed  to  have  reached  its  allotted  term.(c) 
at  it  is  now  considered,  that  tne  renovation  and  formation  of  new  parts 
in  lieu  of  old,  b  constantly  taking  place  rather  than  any  particular  change 
at  the  end  of  each  seven  years,  as  formerly  supposed $(a)  but  still,  an  ex- 
amination of  the  ancient  doctrine  will  account  for  many  of  the  nresent 
divisions  of  time,  as  well  in  fiict  as  in  law.  It  will  be  olxserved,  tnat  the 
foetus,  if  bom. at  or  after  the  age  of  seven  months  from  the  time  of  con- 
ception,  may  be  sufficiently  established  in  its  functions  to  live;  at  the  age 
of  seven  months  after  birtn,  first  dentition  appears;  at  the  end  of  seven 
pears,  second  dentition  takes  place,  and  at  that  age  the  law  supposes  the 
{x)sstbility  for  mental  faculties  to  be  established  in  a  certain  degree,  whilst 
under  that  age  there  is  a  total  l^al  incapacity  to  commit  crime.  At  twice 
seven  or  fourteen,  male  puberty  and  various  corporeal  and  mental  abili- 
ties are  supposed  to  exist;  and  at  three  times  seven  or  twenty-one,  per- 
fect mental  capacity  is  considered  established.  Solon  divided  life  into 
ten  septenaries:  in  the  first  was  dentition  or  falling  of  the  first  teeth;  in 
the  second,  pubescence  or  puberty  in  inales;(e)  and  Brown  observes,  that 
women  are  menstruent,  and  men  pubescent,  at  the  age  of  twice  seven, 
is  accounted  a  punctual  truth.(e)  So  a  practice  of  one  of  the  superior 
courts  for  seven  years  may  even  govern  the  construction  of  a  statute;f/') 
and  after  the  lapse  of  seven  years  since  a  person  has  been  heard  off  a 

(a)  CopL  Diet.  Pnc  Med.  titles  Ages  teric  Decay,  Black's  Student's  Muuial, 

snd  Fcetusf  Avaet,  Pnc.  Med.  titles  Ages,  tit  Climscteric. 

and  aa  to  old  affe^  Dr.  Rush's  account  of  (d)    Amer.  Cyclop.  Pnc  Med.  tit. 

Body  and  Min£  vol.  i.;  El.  Blum.  521  to  Ages. 

529(  Thompson,  118|  aa  to  variation  in  (e)  Johnson's  Diet  tit  Pubescence; 

pukoHon  at  different  ages^  see  ante^  135.  Brown's  Vulgar  Erront  *od.  Black's  Stu- 

(4)  Copl  Diet  Pnc  Med.  tit  Ag«s,    ^V!!!^^^  ^i'^TS^  -n. 
(0  CopL  Diet  Piac.  MM.  lit  Climac    IST. 
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presumption  of  his  deadi  may  be  properly  admitted;(jf)  though  there  is  cbap.  zul 
no  presumption  in  law  in  such  case  as  to  the  exact  time  when  the  death    Ov  vn 
happened,  and  as  to  which  a  July  must  form  their  own  opinion  upon  the  sinnnv 
IMirticular  facts;(jr)  and  even  bigamy  may  be  excusable:(/^  again,  araren-  A»m,  fcc. 
ticeshipg  were  required  to  be  for  seven  years;(t)  though  Dr.  Adiun  Smitii 
observes,  that  so  long  a  term  is  unnecessary  as  r^ards  instruction  in  a 
trade;(t)  and  leases  are  usually  for  seven,  fourteen,  or  twenty-one  years, 
or  for  the  latter,  determinable  at  the  end  of  the  first  seven  or  fourteeni 
so  the  punishment  of  transportation  is  usually  for  seten  or  fourteen 
years;  and  at  thrice  seven,  or  the  a^  of  twenty-cme,  in  most  countries, 
and  by  our  law,  males  as  well  as  females  are  completely  competent  to 
manage  their  property:  and  five  times  seven  or  thirty-five  has  ^nerally 
been  considered  toe  preferable  age  for  the  marriage  of  males;  nine  times 
seven  is  the  ^rand  climacteric;  and  ten  times  seven  or  seventy,  is  the 
supposed  limit  of  life. 

medical  auihorities  arrange  the  subject  of  ^ge  under  six  principal  pe- 
riods, as  Infancy,  Childhood,  Boyhood,  Adolescence,  Adult  Age,  and  Ile- 
clining  or  Old  Age,  with  subdivisions,  as,  Ist,  that  of  Infancy,  which  is 
aeain  divided  into  the  period  between  birth  and  the  commencement  of 
the  first  dentition;  Sdly,  that  of  childhood,  extending  from  the  completion 
of  the  first  to  the  completion  of  the  second  dentition;  Sdly,  that  of  boy- 
hood or  girlhood^  from  the  seventh  or  eighth  year  to  the  commencement  of 
puberty;  4thly,  that  of  adolescence,  commencing  with  the  first  appearance 
of  puberty,  and  extending  to  adult  age;  5thly,  adtdt  age,  whicn  again  is 
divided  into  the  two  epochs,  first  of  early  adult  a^,  from  twenty  to  thirty 
in  females,  and  from  twenty -four  to  thirty-five  m  males,  and  secondly, 
mature  age  or  confirmed  virility,  estimated  at  from  thirty  to  forty  or  forty- 
two  in  females,  and  f^om  thirty-four  to  fortyreieht  in  males;  6thly,  ae* 
dining  and  old  age,  and  which  are  divided  into  four  epochs,  as  declining 
age,  green  old  age,  advanced  old  age,  or  ripe  old  i^,  and  decrepitude  or 
second  infancy,  and  each  of  which  periods  has  its  incidents,  defects,  and 
diseases,  and  requires  particular  medical  and  moral  treatment.(ifc)  We 
will  attempt  to  g^ve  a  graduated  scale  of  a^,  more  especially  as  they 
are  important  in  connexion  with  legal  subjects,  and  these  may  be  ar- 
ran^  under  two  heads;  first,  b^ore  Inrtfa,  and  secondly,  nfier  birth  and 
dunng  life,  and  shortly  after  death. 

I^-Of  the  FfETUS  FnOM  THE  TiMX  OF  CoNOEFTION  UNTIL  BiRTH. 

1.  Where  there  has  been  only  a  sinsle  coitus,  conception  is  dated  from 
that  event;  but  in  general  the  nine  calendar  months  or  thirty-nine  wedia 
and  one  day,  being  the  usual  time  of  gestation,  are  calculated  from  a  fort- 
night after  the  cessation  of  the  last  catemenia.(/) 

£.  The  foetus  is  technically  termed  an  ovum  or  embryo  till  the  end  of 
the  third  month;  afbnwards,  till  the  end  of  the  sixth  month,  it  is  termed 
ayte^ua.    If  expelled  brfore  the  end  of  the  sixth  week,  the  event  is  medi- 

(g)  Doe  ▼.  Nipean,  5  Bar.  &  AdoL  86;  effects  oo  all  puts  of  the  fnme^  and  the 

3  Mev.  &  Mann.  319,  &  C./  3  Stark.  £v.  intdlectiial  facukiea.  Cyclop.  Pnc  Med. 

361.  tit  Age.    The  well  known  leven  agea 

(A)  3  Stark.  Evid.  361;  1  Jac  1,  c  11,  of  Shakspeare,  and  Mxi.  Thrale's  beauti- 

aect  3.  All  illustntion  of  the  attachment  to  life  in 

(t)  5  Eliz.  c  4»  altered  by  54  Gea  3,  old  age,  in  her  three  waninga^  need  only 

c.  96;  see  Smith's  Wealth  of  Nations.  be  alluded  to. 

(k)  CopL  Diet  Prac  Hed.  tit  Am  (0  Ante,  409;  BlundeU's  Leot  Ifid. 

tit  Climacteric  Decay;   Amer.  Cy Jop.  356;  hot  in  Denmaa's  Pne.  Mid.  174^  it 

Prac  Med.  tit  Aees.    As  lenrds  the  is  stated  to  be  forty  tscdfct  or  tan  lunar 

last  period  of  declining  age,  there  is  an  months.     See  'Dewece,  MIdwif.  134  to 

ezcdlent  article  by  DC  Bi^ti»dn|^tlie  143. 
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OBAP.  xn.  caHy  termed  a  mUearriage;  but  if  expelled  or  delivered  between  the  sixth 
Or  TRi     week  and  the  end  of  the  sixth  month,  it  is  medically  termed  an  abotHon^ 
ttimuHT  not  the  premature  birth  of  a  child.(f/i)    If  delivered  after  that  time,  and 
A«ii,  &c.  much  before  the  expiration  of  the  nine  calendar  months,  it  is  a  premature 
ehild;(m)  but  the  statute  9  Geo.  4,  c.  31,  uses  no  other  terms  than  mu- 
carriage  of  a  child,  and  concealment  of  the  birth  of  a  child,  whatever  may 
be  the  age  of  the  foetus,  and  whether  or  not  it  be  quick.    The  term  mis- 
carriage importing  the  not  carrying  the  child  in  the  womb  until  the  expi- 
ration of  the  proper  time,  is  obviously  most  comprehensive. 

3.  Qtac^enin^  takes  place  between  the  sixteentn  and  the  twentieth  week, 
and  most  commonly  about  the  sixteenth  week:  before  that  event,  an  at- 
tempt, **  by  administering  to  the  mother  poison  or  other  noxious  thing, 
or  using  any  instrument  or  other  means,  with  intent  to  procure  the  mis- 
carriage f^^  is  only  a  misdemeanor^  transportable  for  not  more  than  fourteen 
years,  or  three  years'  imprisonment,  &c.  by  9  Geo.  4,  e.  31,  s.  13.(n) 

4.  Sut  after  quickemng,  such  attempt  is  punishable  capitally  by  9  Geo. 
4,  c.  31,  s.  13.  After  quickening,  found  by  a  ^ry  of  matrons  upon  a  plea 
of  pregnancy,  the  execution  of  the  condemned  mother  is  to  be  suspended 
until  after  delivery;  and  even  if  the  jur^  should  find  the  woman  not  quick, 
ajud^  will  sometimes  suspend  the  execution,  fo)  This  distinction  m  the 
English  law  respecting  the  nigher  punishment,  depending  on  the  discovery 
whether  or  not  the  child  had  quiacened  at  the  time  the  means  to  destroy 
it  were  adopted,  has  been  condemned  by  all  foreign  jurists,  and  by  the 
medical  authorities  of  our  own  country,  (p) 

5.  If  the  delivery  be  between  six  months  and  a  half,  and  before  the 
end  of  the  ninth  calendar  month,  it  is  medically  termed  premature  births 
not  miscarriage.  The  child  may  possibly  live,  though  bom  before  the 
seventh  month,  but  the  probabilities  are  against  its  attaining  maturity. 

6.  If  at  the  time  of  the  delivery  the  foetus  appear  not  to  nave  lived  to 
the  full  a^  of  seven  morUht  in  the  womb,  the  mother,  it  is  said,  ought  not 
to  be  convicted  of  concealing  the  birth  of  a  cAt/J,  under  9  Geo.  4,  c.  31  •  {q) 

T.  Nine  calendar  months,  or  thirty -nine  weeks  and  one  day,  is  the  usual 
time  of  gestation,  and  in  general  to  be  calculated  from  the  fourteenth  day 
after  the  last  catamenia.(r) 

8.  Ten  lunar  months,  with  a  few  days  beyond,  is  the  utmost  extended 
limit  for  legitimate  birth.  Dr.  Hunter,  however,  stated  that  he  knew  a 
woman  who  had  been  delivered  of  a  child  fourteen  days  later  than  the 
nine  calendar  months,  and  stated  his  belief  of  two  more  having  been  de- 
livered aboye  ten  calendar  months  from  the  hour  of  conception.(«)  In 
case  of  a  posthumous  son,  the  demise  may  be  laid  on  the  day  of  his 
father's  death,  though  before  his  birth,  as  his  title  relates  back  to  that 
event.(/) 

IliT-^BlRTH  AND  AFTERWARDS. 

9.  Birth  is  established  not  merely  by  proof  of  breathing,  but  also  of  at 
least  one  circulation  of  the  blood  throu^  the  lungs ^  as  well  as  the  larger 
circulation,  thereby  showing  that  respiration,  circulation,  and  the  brain 
or  nervous  function,  are  adequate  to  sustain  an  independent  existence,  at 
least  for  a  time;  crying  violently  or  frequently  is  evidence  of  birth,  be- 


(m)  Ante,  404.  (r)  Ante,  409,  437$  2  Staric  £v.  138, 

in)  Ante,  404^  406.  n.  (p.) 

3  -£'91  Beck'.  ll«l.  JuA.,  «te,  402.  f^TL^^^  "*^  "'  ^'^  "^  ** 

(j)  Ctt.  dim.  Law,  Ap.  zxs{  O.  ix«. "«»«« P«- 

Snitfa, 337,  339{  Mitet  403.  (Q  BoLN.P.  105,  5  Stufc.  Br.  138. 
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cause  it  establishes  the  existence  of  all  the  three  functions,  but  it  is  not  CBAP.zn. 
the  only  evidence,  (m)  Oftm 

10.  If  the  delivery  and  birth  be  occasioned  by  the  Cxsarian  operation,  ^/""^V^ 
the  child  will  inherit  to  the  mother^  but  the  father  cannot  be  tenant  by  .  •"»  »c« 
courtesy  unless  the  child  be  born  in  the  life-time  of  the  mother.(j?) 

11.  If  the  child  be  born  alive,  so  as  to  have  established  a  separate  ex- 
istence, and  instantly  afterwards  die,  the  father  may  be  tenant  by  cour- 
tesy; and  subsequent  killing  is  murder;  and  even  an  injury  previous  to 
delivery,  causing  the  death  subsequently  to  such  delivery,  may  be  murder 
or  manslaughter.(y) 

12.  In  case  of  superfcetation  or  twins,  primogeniture  depends  on  actual 
proof  which  of  the  two  children  was  in  tact  first  delivered,  and  not  on 
any  fixed  rule  in  our  law.(2) 

13.  At  seven  or  eight  months  old,  first  dentition  begins,  and  the  child 
may  be  weaned. (a) 

14.  At  twelve  months,  the  child  begins  to  stand  and  rest  erect  on  its 
!egs.(6) 

15.  From  birth  until  the  end  of  the  seventh  ^ear,  mental  capacity  is 
gradually  developed,  and  most  of  the  ordinary  ideas,  gestures,  and  ex- 
pressions, and  tones  of  voice  are  acquired  by  imitation  during  that  time, 
and  by  repetition  have  become  so  deeply  impressed  as  not  to  be  readily 
afterwards  eifaced,  and,  therefore,  it  is  important  that  the  child  should  be 
placed  in  such  society  only  as  will  afford  the  best  examples.  Dr.  Barlow 
has  observed,  that  even  at  the  earliest  age  of  infancy  the  moral  laws  are 
not  to  be  disregarded;  and  those  laws  pronounce  that  moral  feelings,  no 
less  than  the  physical  powers,  acquire  force  by  exercise,  and  that  the 
surest  way  of  weakening  those  which,  when  tending  to  excess,  (as  in  the 
case  of  an  irritable  temper  in  a  child)  tend  to  evil,  is  to  consign  them  as 
much  as  possible  to  quiescence.  Great  care  is,  therefore,  necessary  not 
to  arouse  ano;ry  passions  in  infancy,  nor  before  the  other  moral  feetines, 
and  the  intellectual  powers  by  which  they  are  in  later  years  controllable, 
have  become  perfectly,  or  ^o  strongly  developed,  as  to  be  available  in 
counteracting  the  influence  of  passion  or  bad  temper.  This  principle  is 
applicable  to  every  period  of  life,  and  the  interesting  stage  now  under 
discussion  should  have  the  full  benefit  of  it.(e)  Under  seven  years  an  in- 
fant is  in  law  considered  incapable  of  committing  any  crime;{d)  from  that 
age  till  fourteen,  criminal  responsibility  (except  as  to  rape  or  sexual  crime) 
depends  on  actual  mental  capacity,  though  the  presumption  is  still  in 
favour  of  the  infant.  As  regards  evidenee,  an  infant  under  seven  may 
be  a  witness,  if  he  be  sensible  of  the  obligation  of  an  oath,  but  he  ought 
to  be  examined  as  to  his  competency  before  he  goes  before  a  grand  jury;(e) 
and  if  he  be  not  competent,  the  trial  may  be  postponed ;(/)  but  neither 
the  testimony  of  a  child  without  oath,  nor  evidence  of  any  statement 
which  he  has  made  to  any  other  person,  is  admissible.(^)  The  ancient  rule 
was,  that  an  infant  under  seven  could  not  be  examined  as  a  witness  under 
any  circunistances;(A)  but  it  has  been  observed  that  such  rude  and  inar- 
tificial rule  of  measuring  capacity  by  years  was  overruled  in  the  case  of 
Brazier,  where  it  was  unanimously  held  by  all  the  judges,  that  a  child 
o{  any  age,  if  capable  of  distinguishing  between  good  and  evil,  might  be 

(u)  Ante,  414  to  416;  Dyer,   25;  1  (c)  Dr.  Barlow  on  Physical  Kdueation; 

Colce'8  Rep.  34;  2  Bla.  Com.  127, 128.  Amer.  Cyclop.  Pr.  Med.  tit.  Ages. 

(x)  Co.  Lit.  29;  2  Bla.  Com.  127, 128.  (^  4  Bla.  Com.  23. 

{y)  Knxt,  415.  420.  ^^^  j  g^^  ^^  93  94 

(z)  Sec  cases  cited  Dot  v.  ^epean,  Sa,)^ 

8c  Adol.  91.  (/)  Id. 

(fl)  El.  Blum.  523;  see  Dcwces,  Chil-  (g)  Id.;  Braziet's  eoM^  Leach,  Cr.  C. 

dren,  187.  237;  Rex  v.  Tucker,  Phil,  on  Evid.  19. 

(6)  Id.  (A)  Stra.  700;  Hale,  P.  C.  634»  635. 
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CHAP.  XII.  examined  upon  oath.(t)    The  law  also  makes  another  distinction  as  to 

Ot  no     the  age,  namely,  that  it  in  a  prosecuti(»n  for  a  rape,  or  rather  carnal  know- 

lurFXRxiiT  ledge,  if  ihe  prosecutrix  be  an  infant  of  tender  years,  the  ivJiole  of  her 

AgM,  he,  account  recently  given  srenis  to  be  admissible,  because  it  is  of  the  highest 

importance  to  ascertain  the  accuracy  of  her  recollection.(ft)     But  upon  an 

indictment  for  an  attempt  to  cnmniit  a  rape  upon  an  adults  the  particulars 

of  the  complaint  made  by  the  prosecutiix  recently  after  the  injury  are 

not  admissible  in  evidence.(/) 

16.  At  seven  commences  pueritia,  or  boyhood  or  girllwod,  and  also 
termed  puerility,  and  continues  till  the  a^e  »f  twelve  in  females  and  four- 
teen in  males;  second  dentition,  or  shedding  of  the  temporary  or  milk 
teethy  usually  commences  at  the  age  of  seven,  (m) 

17.  Under  eight  and  above  sixteen  no  infant  is  to  be  apprenticed  to  a 
chimney  sweeper,  and  if  he  be,  no  settlement  is  conferred.(n) 

18.  Before  the  age  of  nine  no  infant  is  to  be  bound  as  a  parish  appreo- 
tice;(o)  and  the  3  &  4  Will.  4,  c.  103,  for  the  regulation  of  factories, 
prohibits  the  employment  of  children  under  nine  years,  except  in  mills 
for  the  manufacture  of  silk. 

19.  The  carnal  knowledge  of  a  female  infant  under  the  age  often  years 
is  a  capital  ofience;(j9)  and  this  although  the  hymen  be  not  broken,  and 
although  emission  be  negatived,  [q) 

£0.  The  maliciously,  either  by  force  or  fraud,  leading  or  taking  away, 
or  decoying  or  enticing  away,  or  detaining  any  child  under  ten  years, 
with  intent  to  deprive  the  parent  or  parents,  or  any  other  person  having 
the  lawful  care  or  charge  of  such  child,  or  with  intent  to  steal  any  article 
upon  or  about  the  person  of  such  child,  and  the  receiving  or  harbouring 
such  child,  is  transportation  for  seven  years,  or  imprisonment  with  hard 
labour,  with  an  exception  in  favour  of  the  father  of  an  illegitimate  child.(r) 
This  enactment  has  been  objected  to  as  limiting  the  crime  to  the  subtrac- 
tion of  a  child  so  young  as  under  ten  years  of  age. 

21.  Carnal  knowledge  of  a  female  between  ten  and  twelve,  even  with 
her  consent,  is  a  misdemeanor,  punishable  with  imprisonment  and  hard 
labour.(8) 

22.  At  the  age  of  twelve  a  female  has,  in  legal  consideration,  attained 
puberty,  and  is  consequently  considered  by  law  competent  to  marry;(/) 
but  properly  even  later  than  the  age  of  fourteen  should  have  been  nxed 
by  law  instead  of  twelve. 

23.  Males  at  twelve  years  old  may  take  the  oath  of  allegiance.(t<) 

24*  Under  the  age  of  thirteen  certain  hours  of  work  are  prescribed  in 
factories  and  mills,  namely,  not  on  an  average  more  than  eight  hours  per 
day,  (excepting  in  nmnufactories  of  silk,  in  which  ten  hours  are  allowed.) 

(»)  Brazier's  case.  Leach,  Cr.  C.  2S7;  commences,  and  when  (besides  the  other 

Ua  V.  Powell^  id.  128;  1  East,  P.  C.  443;  important    circumstances   presently  no- 

2  Stark.  Ev.  tit.  Rape,  699.    But  such  rea-  ticed)  the  adult  teeth  are  usually  per- 

soning  would  tend  to  establish  tliat  an  in-  fected,  1  Par.  &  Fon.  184^  185;  Bell  on 

fant  under  seven  might  also  be  guilty  of  Teeth;  Dewees,  Children,  200,  203. 

arime.  (n)  28  Geo.  3,  c.  48,  a.  4;  8  B.  &  Cren. 

ifc)  Brazier^s  case.  East,  P.  C.  443;  466. 

2  Stark.  Ev.  tit.  Rape,  700.  (o)  56  Gea  3,  c.  139,  s.  7. 

(/)  Pep  Holroyd,  J.,  in  Bex  v.  Clarke,  (p)  9  Geo.  4,  c.  31,  s.  17, 18. 

2  Stark.  Kep.  241;  2  Stark.  Evid.  tit.  (q)  Bex  v.  Bussen,  1  East,  P.  C.  438; 

Rape,  700,  but  who  adds  sed  quaare.  4  Car.  &  P.  249;  Bex  v.  Cox,  1  Mood. 

(m)  EL  Blum.  524.    The  twenty  milk  Cr.  C.  337;  Bexy.  Btekapeare,  id.  342, 

teeth  drop  out,  and  second  dentition  of  overruling  Bex  v.  Russell,  2  Mood.  &  M. 

thirty-two  permanent  teeth  begin,  and  Cases  N.  P.  112,  coram  Taunton,  J. 

then  is  the  time  for  due  attention  to  their  (r)  9  Geo.  4,  c  31,  s.  21. 

removal,  Stc    This  continues  till  about  (»)  Id.  s.  17,  18. 

twelve  in  girls,  and  fourteen  in  boys,  (/)  1  Bla.  C.  436;  Russ.  &  R.  Cr.  C.  48. 

when  the  age  of  puberty  or  adokseenee  (u)  1  Bla.  Com.  463. 
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Between  the  age  of  thirteen  ami  eighteen  not  more  than  twelve  hours'  chap.xii. 
work  per  day  are  allowed.(a?)  Ofth* 

25.  Under  ihe  age  of  fourteen  both  sexes  tct^  presumed  not  to  have  been  n»i^«"»T 
guilty  of  am/  crime,  but  proof  of  sufficient  knowledge  between  good  and      *^'    ■  *  ■ 
evil  maked  them  liable  for  offences;  so  that,  unless  great  weakness  of  in- 
tellect appear,  they  are  liable  to  criminal  punishment  for  crimes  of  com- 
mission alter  the  age  of  seven,  but  in  no  case  for  a  rape  or  sexual  crime 

under  foorteen.(y) 

26.  Female  puberty  is  menstruation  and  when  the  breasts  become  more 
fully  developed,  and  though  in  law  supposed  to  occur  at  the  a^e  of  twelve, 
and  which  is  sometimes  the  case,  {ut  supra,)  it  most  usually  is  not,  In 
fact,  till  about  or  after  fourteen. (z) 

27.  Adoleicence,  or  puberty,  is  in  law  supposed  to  exist  at  the  age  of 
twelve  in  females,  and  at  fourteen  in  males,  and  at  this  lime  the  teeth  of 
second  dentition  are  supposed  to  be  complete.(a) 

28.  Males  after  fourteen  are  competent  to  marry  with  consent,  or  by 
banns  not  prohibited;((^)  but  before  the  age  of  twenty -one  consent  of 
parents  is  essential,  or  is  implied  to  have  been  given  by  publication  of 
banns  not  prohibited.  A  marriage  by  license  cannot  be  obtained  without 
affidavit  ot  the  full  age  of  twenty-one  having  been  attained  by  both  the 
parties;(c)  but  if  the  affidavit  be  false  in  that  respect,  the  marriage  will 
nevertheless  be  valid. ((/) 

29.  A  male  or  female,  after  attaining  the  age  of  fourteen,  may.  appoint 
his  or  her  own  guardian;  and  may  make  a  will  of  personalty,  although 
not  of  realty  until  the  nge  of  twenty-one  has  been  attained,  (e) 

30.  Both  sexes,  between  the  ages  of  fourteen  and  twenty-one,  are 
liable  to  be  punished  for  crimes  and  offences  of  commission^  but  not  for 
crimes  or  offences  of  ortiissiont  excepting  indictments  fur  not  repairing  a 
highway  or  bridge  where  the  liability  was  ratione  tenurss.{f)  They  are 
not  liable  to  be  sued  on  contracts,  excepting  for  necessaries.  But  an  ap- 
prentice is  compellable  to  serve  until  twenty-one.  Between  the  age  of 
fourteen  and  twenty-one  is  considered  the  most  important  time  for  pa- 
rents and  preceptors  to  observe  the  moral »  religious,  and  intellectual  at- 
tainments of  youth.  (g>) 

31.  The  abduction  of  a  female,  under  the  age  of  sixteen,  without  the 
consent  of  parents,  is  a  misdemeanor,  punishable  with  imprisonment.(A) 

32.  After  the  age  of  seventeen^  a  male  or  female  might  formerly  have 
acted  as  executor,  though  hot  as  administrator;  but  now  he  cannot  act  as 
executor  before  he  has  attained  twenty -one,(t)  though  if  an  infant  even 
under  seventeen  be  named  executor  jomtly  with  an  adult,  he  must  in  an 
action  be  joined  as  a  co-plaintiffl(A;) 

33.  Under  the  age  of  eighteen,  no  person  is  to  work  at  night,  nor  more 
than  twelve  hours  a-day;(/)  and  it  should  seem  that  as  the  full  strength, 
health  and  constitution,  are  not  settled  till  about  the  ao:e  of  twenty-three, 
even  so  many  hours'  labour  should  not  be  allowed  until  after  that  age.(m) 
Eighteen  is  the  earliest  age  for  service  in  the  army;  and  it  has  been 

(«)  3  &  4  Will.  4,  c.  103,  88.  1,  2,  8;  (e)  1  Bla.  Com.  463. 

4  Wm.  4»  c.  1.    Twelve  hours  are  much  (/}  4  Bla.  C.  22,  23 «  2  Stark.  Er.  tit 

too  long,  post,  461.  Infant,  407;  1  Hale,  P.  C.  20  to  22. 

(y)  Ante,  382,  383, 440,  441$  2  SUrk.  (f)  Amer.  Cyclop.  Med.  tit  Ages. 

Evid.  tit.  Infant,  407.  (A)  9  Geo.  4,  c.  31,  s.  20. 

(z)  El.  Blum.  524.  (t)  1  Bla.  Com.  463. 

(a)  1  Par.  &  Fonb.  184,  185.  (k)  See  cases,  1  Saund.  Rep.  by  Patte- 

lb)  1  Bla.  Com.  436$  Buss.  &  Ry.  C.  son  and  Williams,  291,  i. 

C.  48.  (0  3  &  4  Wm.  4,  c.  1.03,  a.  1,  2. 

(e)  1  Bla.  C.  437, 438;  2  Phil.  222, 440.  (m)  Dr.  Combe's  Physiology,  Health, 

(d)  Sex  V.  Jacobs  and  others^  Chitty's  315  to  317;  and  see  Cyclop.  Prac  Med. 

Col.  Stat  tit  Marriage.  727,  n.  (a. )  tit  Education,  PhysicaJ. 
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eHAF.xn  clearly  shown  that  that  age  is  too  early  by  five  years,  and  prodactive  of 

Or  Tu    many  deaths,  and  always  injurious  to  the  individuals  and  occasioning  use- 

BinssBHT  less  loss  and  expense  to  the  &tate.(/)    Until  the  age  of  twenty 'three^  growth 

■^**'»^^  continues,  and  strength  is  not  completely  established.  The  same  principle 

should  be  applied  to  marriage  and  to  all  laborious  employmen(s.(/) 

34.  Males  and  females,  alter  attiiining  the  age  of  twenty -one^  are  9ui 
juris,  and  may  perform  every  act,(m)  unles»  where  property  has  been  ex- 
pressly given,  not  to  be  enjoyed  until  a  subsequent  age.  They  may 
marry  without  consent  of  parents,  by  license  on  affidavit  of  both  the  par- 
ties being  of  age.(n)  If  apprenticed  when  under  twenty-one,  he  maj, 
in  general,  avoid  the  same  on  attaining  that  age  after  a  reasonable  no- 
tice;(o)  and  under  a  Marine  Mutiny  Act.  4  Wm.  4,  c.  4,  s.  40,  &c.  an 
apprentice  cannot  be  claimed  by  the  master  after  that  age.  After  the 
age  of  twenty-one,  and  until  that  of  sixty^  males  are  liable  to  serve  as 
juror8.(  D^  After  the  age  of  twenty-one,  no  one  can  be  deemed  a  poor 
child  witnin  meaning  of  stat.  56  Geo.  3,  c.  139.(9) 

35.  A  person  is  completely  of  age  after  the  first  instant  of  Me  day  before 
the  twenty-first  anniversary  of  birih  day,  though  forty-seven  hours  and 
fifty-nine  minutes  short  of  the  complete  number  of  days,  counting  by 
hours ;(r)  and  this  mode  of  calculating  age  and  time  is  applicable  to  all 
the  other  ages  before  or  after  twenty -one. 

36.  Forcible  abduction  of  any  woman«  possessed  of  certain  property, 
with  intent  to  defile,  marry,  &c.,  is  a  misdemeanor,  and  transportation 
for  at  least  seven  years,  or  imprisonment  for  four  years.(«) 

37.  7\venty 'three  years  is  the  earliest  age  when  men  should  serve  in 
the  army,  or  be  employed  in  any  very  laborious  occupation,  because  un- 
til that  time  growth  and  advancement  in  strength  of  body  are  in  pro- 
gress, and  not  fully  established.  (/) 

38.  No  person  is  to  be  admitted  a  Deacon  before  he  shall  have  attained 
the  age  of  twenty-three  years  complete  $  and  no  person  shall  be  admitted 
a  Priest  before  he  has  attained  twenty-four  complete.(ti)  But  the  power 
of  granting  a  faculty  or  dispensation,  as  regards  deacons  of  earlier  age,  is 
saved  by  the  statu te.(2?) 

39.  Thirty-five  was  considered  by  the  Romans,  Athenians,  &c.,  as  the 
best  age  for  men  to  marry .(^) 

40.  About  the  age  of  forty-five  sexual  desires  are  supposed  to  have  be- 
come more  capable  of  control,  and,  tlierefore,  if  a  man.  having  attained 
near  that  age,  marry  a  woman  of  fifty,  he  cannot,  perhaps,  complain  of 
her  iropotency.(z) 

41.  After  forty-five,  or  at  all  events  after  fifty,  usually  women  cease  to 
menstruate  or  bear  children;  but  in  England  may  afterwards  legally 
marry,  upon  full  disclosure  of  age,  thougn  marriage  might  perhaps  be 
▼oid,  if  sne  were  incompetent.(a) 

42.  After  the  age  of  sixty,  men  are  not  bound  to  serve  on  juries,  &c.(6) 

(/)  Dp.  Combe's  Physiology,   Health,  (/)  Dp.  Combe's  Principles  of  Physio- 

315  to  317.  logy,  Health,  315  to  317;  ante,  441. 

(m)  I  Bla.  Com.  463.  (u)  44  Geo.  3,  c.  43;  HoberU  v.  Pam, 

(n)  4  Gea  4,  c.  76,  s.  10.  3  Mod.  67. 

(o)  See  cases,  Bupn,  J.  tit.  Apprentice,  (a?)  See  Bum's  Ec.  L.  tit.  Ordination. 

VUI.  f20  when  not,  id.  ibid.;  and  Bex  (y)  Ante,  424;  1  Paris  &  Fonb.  172, 

▼.  Beiwardinet  5  B.  &  AdoL  175.  note  (c.) 

(p)  6  Geo.  4,  c.  50,  s.  1.  (z)  Pep  Sir  Wm.  Scott,  in  Brigga  v. 

Co)  Sex  V.  JBedwanUne,  5  B.  &  Adol.  Morgan,  3  Phil.  Ec.    Rep.   231,  232, 

1^'  gumre,  ante,  378. 

(r)  1  Bku  Com.  463;  Herbertr.  TbrbaU,  (a)  Brown  and  Brown,  1  Hagg.  Rep.; 

1  Sid.  162;  1  Keb.  589;  Raym.  M,  S.  C.  hut  aee  Briggt  r.  Morgan,  3  F^  Ec.  K. 

1  Sdk.  44;  Chit  Gen.  Prsc.  vol.  i.  766.  331, 332. 

(•)  9  Geo.  4k  e.  31,  8. 19.  (6)  6  Geo.  4,  c  50,  s.  1. 
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43.  The  age  of  sixty-three  is  the  first  grand  clifnaderie^  and  is  sup-  chap.xh. 
posed  to  be  a  critical  age,  and  has  been  ably  described  by  Sir  Henry    ^'  ™" 
Halford«  with  its  incident  climacteric  diseases^  which  occurs  between  the  ^^^  j[^ 

ages  of  fifty  and  seventy-five,  but  more  frequently  about  sixty-three.(c)  '- 

At  this  a«;e  sometimes,  as  in  Westminster,  men  are  expressly  exempted 

from  serving  as  constables.  (</) 

44.  After  sixty-five  men  uauaUy  cease  to  procreate^  but  there  are  some 
exceptions.(e) 

45.  Seventy  years  are  the  scriptural  limit  of  life,  though  there  are, 
especially  of  late,  many  exceptions,  and  it  is  supposed  that  the  average 
of  old  age  has  of  late  increased,  though  on  an  average  only  one  in  15,000 
reaches  100  years;  nor  is  the  age  of  eighty-one  (the  second  grand  climac- 
teric) often  attained,  (y*) 

46.  The  survivorship  of  two  or  more  is  to  be  proved  by  facts,  and  not 
by  any  settled  legal  rule  of  law  or  prescribed  pre8umption.(^) 

47.  In  case  of  the  death  of  an  ancestor,  who  was  tenant  in  fee,  before 
midnight  of  the  day  when  rent  becomes  due,  the  heir  and  not  the  exe- 
cutor is  entitled  to  the  rent.(A)  But  if  a  tenant  for  life  die  on  the  rent 
day,  his  executor  is  entitled  to  the  whole  rent,  as  well  at  common  law  as 
by  the  express  terms  of  the  statute,  11  Geo.  2,  c.  17,  s.  15. (t]  If  he  die 
before  the  rent  day,  then  by  the  terms  of  that  act  there  is  to  be  an 
appointment  of  the  rent  between  the  executors  and  the  remainder-man, 
unless  there  has  been  a  lease  pursuant  to  a  leasing  power,  in  which  lat- 
ter case  the  remainder  will  be  entitled  to  all  the  rent  growing  due. 

48.  An  heir  may  lay  the  demise  in  ejectment  on  the  day  of  the  death 
of  his  ancestor.(A) 

49.  There  is  a  1^1  presumption  of  death  after  a  person  has  not  been 
heard  of  for  seven  years;(/)  but  the  time  of  the  death,  when  material, 
must  be  proved  by  express  evidence,  depending  upon  the  particular  cir- 
cumstances of  the  case.(m) 

50.  Within  fourteen  days  after  death  in  eeneral«  decomposition  has  so 
advanced  that  identity  cannot  be  discovered,  excepting  by  some  strongly 
developed  peculiarity ;(n)  but  in  a  drowned  body  adipocire  is  not  pro- 
duced until  five  or  six  weeks  after  the  death,  a  fact  exceedingly  import- 
ant to  be  kept  in  view  in  some  judicial  inquiries  relative  to  the  time  of 
death,  (o) 

(e)  Med.  Tnm.  College  of  Phynciaiu,        (t)  11  Geo.  2,  c.  19,  s.  15;  1  SauixL 

vol.  IV.  316;  and  see  Amer.  Cyclop.  Prac.  Rep.  288  c.  note  47,  and  note  (z;)  Narri9 

Med.  tit  Agesf  and  Copl.  Diet.  tit.  Cli-  y.  Harrison^  2  Madd.  268. 
macteric  Decay;  1  Paris  &  Fonb.  182.  rfg\  3  wilg.  274 

r^J'S.M    ^''''  ^'  ""'  ^"^^  ••  ^^'  ^""^  ^"        (0  ^  y-  Ntptan,  5  B.  &  AdoL  86; 

(e)Ante,  385.  ^  Starkie's  Evid.  261,  688. 

(/)  3  Boat  272,  note;  Dr.  Combe's  ,^("0  WoUan  r.  -Ki^,  1  Stark.  Rep. 

Principles  Phy.  121, 2  Stark.  Evid.  261. 

(g)  Dot  V.  Ifepean,  5  B.  &  AdoL  91,         (n)  G.  Smith,  505. 
92;  G.  Smith,  510,  and  infra,  n.  (my)  2         (o)  See  cases  cited  by  Dr.  Blale  in  his 

Stark.  Evid.  261.  Elements  of  Juridical  or  Forensic  Medi- 

(A)  Duppa  V.  MiyOf  1  Saund.  Rep.  cine,  2d  ed.  101;  and  3  Paris  &  Fonb.  23 

287,  288  c.  note  17.  to  25. 
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CHAPTER  XIIL 


OF  THE  ESSENTIALS  FOR  THE  CONTINUANCE  OF  HEALTH  AND  HAPPINESS, 

AND   HOW   SECURED   BT   LAV. 


Firttf  General  Observations. 
Secondly f  Particular  Rules  as  regard* 

1.  Appropriate  Atmosphere. 

2.  Cleanliness, 
o.  Dress. 

4.  Proper  Diet. 

5.  Digestion. 


6.  Education. 

7.  Labour  of  Body  and  Mind. 

8.  Exercise  and  Recreation. 

9.  Rest  and  Sleep. 

10.  Healthy  Habits. 

11.  Moral  Conduct,  Reflection,  Qui- 

escence and  Pleasure  of  Mind. 


The  circumstances  essential  to  the  continuance  of  Health  and  Happiness 
are  properly  subjects  of  this  part  of  the  work  relating  to  the  functions  of 
the  human  frame,  whilst  in  a  healthy  state,  and  these  have  ever  received 
the  anxious  attention  of  the  common  law  and  !eg;i5lature.  It  might  natu- 
rally be  expected  that  everj  individual  would  of  his  own  accord  observe 
the  precautions  essential  to  secure  the  two  great  desiderata  of  health  and 
happiness;  but  experience  has  established  that  very  many  individuals  will 
not,  unless  compelled,  observe  these  measures,  however  obviously  condu- 
cive to  their  own  welfare;  and  there  are  many  sordid  individuals,  who, 
unless  prohibited,  would  sacrifice  the  lives  of  thousands  in  manufactories 
and  mines,  by  exposing  them  to  injurious  atmosphere  and  excessive  labour. 
Hence  we  find  it  continually  necessary  to  introduce  new  enactments,  not 
merely  for  securing  temperance,  but  for  compelling  cleanliness  and  the 
prevention  of  contagious  disorders,  &c.  A  concise  examination  of  all  mat- 
ters connected  with  these  important  subjects  is  essential,  because  it  is  now 
well  established  that  "  health  is  more  frequently  undermined  by  the  gra- 
dual operation  of  constant,  though  unobserved  injurious  causes  than  by 
any  great  and  marked  exposures  of  an  incidental  kind,^^  and  is  more  eN 
fectually  to  be  preserved  by  a  judicious  and  steady  observance  of  the  or- 
eanic  laws  in  daily  life,  than  by  exclusive  attention  to  any  particular 
ranction,  to  the  neglect  of  all  the  rest,  and  that  caeteris  paribus,  the  highest 
health  and  greatest  vigour  will  always  be  on  the  side  of  those  who  make 
the  nearest  approach  to  the  fulfilment  of  such  organic  l(tws.{a) 

Although  it  was  an  ancient  maxim,  *'  sanis  omtiia  sana^^*  that  is,  "  to 
the  healthy  all  thing^  are  healthy,"  yet  experience  has  established  that,  to 
conduce  to  the  continuance  of  perfect  health  and  happiness,  not  only  tem- 
perance but  several  other  circumstances  are  essential:  dA,  first,  an  appro- 
priate atmosphere;  secondly,  cleanliness  in  such  atmosphere  and  in  resi- 
dence and  person:  thirdly,  appropriate  dress:  fourthly,  appropriate  diet,  as 
well  food  as  drink  and  regimen  respecting  the  same:  fifthly,  due  diges- 
tion: sixthly,  due  education:  seventhly,  latwur  of  body  and  mind:  eighthly^ 
exercise  oi  body  and  mind  and  recreation:  ninthly,  due  rest  and  sleep: 
tenthhf,  healthy  habits:  eleventhly,  moral  conduct,  reflection,  quiescence 
and  pleasure  of  mind.  It  is  agreed  that  ail  these  tend  to  longevity  and 
calm  composure,  especially  in  the  eve  of  life.  Volumes  have  been 
written  on  these  important  8ubjects,(6)  but  scarcely  regarded  until  too 


(a)  Dr.  Andrew  Combes's  Principles,        (6)  See  Dr.  Johnson  on  Indigestion; 
&c  311, 313.  Dr.  Combers  Principles  of  Physiology  ap- 
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late,  and  when  by  excess  or  want  of  care  the  body  and  mind  have  become  CHAP.xin. 
so  enfeebled  as  to  be  incapable  of  medical  relieu    Man  in  seneral  seeks  Conrav- 
on  I J  present  enjoyment^  and  cannot  relish  didactic  or  moral  improvement:    ^^*  °' 
he  IS  culpably  regard  less  of  his  own  true  interests  or  even  those  of  his  chil-      ^JjJJ^ 
dren.    In  infancy  and  youth  we  observe  and  imitate  the  habits  of  others,  Hj^nnn. 

without  inquiring  whether  they  be  wholesome  or  injurious,  and  hence ' 

many  of  the  disorders  which  we  experience  are  attributable,  to  the  want 
of  due  care  rather  than  to  excess.(c)  As  regards  legislation  on  these  sub- 
jects, it  has  been  a  general  sound  maxim  not  to  interfere  with  individuals 
m  their  care  of  themselves,  but  merely  to  guard  them  against  injuries 
from  third  persons,  and  with  the  latter  view,  the  statutes  relative  to  ap- 
prentices and  factory  children  were  passed;  but  it  will  be  found  that  in 
many  other  instances  it  has  been  necessary  for  the  legislature  to  enact 
laws  compulsory  on  individuals  to  take  care  of  their  own  health,  lest  that 
of  others  should  be  injured,  as  may  be  observed  in  all  the  modem  regu- 
lations for  the  prevention  of  cholera,(</)  and  there  are  many  more  in- 
stances in  whicn  it  would  be  better  for  society  if  the  legislature  would  still 
further  interfere.  It  is  proposed  in  the  following  pages  to  arrange  the  phy- 
sical and  legal  view  of  the  subjects  under  the  beforementioned  heads. 

AVhen  examining  the  principal  functions  of  life,  namely,  respiration  ^P^^>  Al- 
and its  organs,  especially  the  lunes,  we  necessarily  took  a  concise  view  mwphere 
of  the  temperature  of  man,(/)  ana  the  nature  and  composition  of  atmo-  j    ^"^ 
spheric  air,  and  how  powernilly  it  influences  as  well  in  renovating  the  ^^  diy 
blood  passing  through  the  lungs,(g)  and  thence  into  the  brain  and  through-  and  damp 
out  the  body,  as  in  maintaining  the  temperature  of  the  blood  of  man  aU  ur,(e)  and 
most  uniformly  at  96  to  98°,  according  to  Fahrenheit's  thermometer,  al-  of  Duiaan- 
though  the  medium  temperature  of  iTie  atmosphere  may  be  only  about  ®5*  ***  *^ 
50'',  or  in  England  52°,  or  may  be  much  higher  or  much  lower  in  other  ^' 
countries  and  on  hills  or  in  valleys.    The  influence  of  atmosphere  upon 
health  is  regarded  by  physicians  as  of  primary  importance.     It  explains, 
among  many  other  facts,  the  connexion  of  temperature  with  the  rise  of 
fevers  and  other  pestilence,  the  powerful  remedial  efficacy  of  hot  and 
cold  bathing,  changes  of  climate,  and  still  more  of  regulating  the  tempe- 
rature of  air  breathed  by  invalids,  the  protection  by  clothing  and  the 
ventilation  of  houses,  &c.(A)    Perhaps  the  most  striking  instance  of  the 
extraordinary  consequences  of  atmosphere  or  climate  is  that  of  Creti- 
nism^ where  merely  as  a  consequence  of  dwelling  during  infancy  and 
childhood  in  deep,  narrow,  moist,  and  malarious  valleys  of  the  lower 
Alps,  and  in  Switzerland  and  of  the  Pyrennees,  where  the  air  is  stagnant 
ana  the  solar  beams  are  intercepted  by  the  mountains,  the  whole  frame 
is  stunted,  deformed,  and  degenerated,(t)  whilst  the  same  race  of  men, 
inhabiting  the  adjacent  mountains,  are  perfect  and  healthy.    But  besides 
this  more  striking  consequence,  there  are  even  others  more  extensive, 
though  more  gradual  consequences  of  bad  air  in  numerous  districts  of 

plied  to  Health  and  Education,  &c.;  Sir    Amer.  Cyclop.  Prac.  Med.  tit  Acclimate- 
John  Sinclair,  &c.  ment 

(c)  SecDr.Combe's  Principles  of  Phy-        rf\  ^^^te  113. 

siology,  311, 312,  which  with  Dr.  Johnson  ..  a«#* 'ino  n  q«uk  ii  «ia 

on  Digestion,  and  Cyclop.  Prac.  Med.  tit.  fe)  Ante.  109,  G.  Smith,  33,  34. 

Dietetics,  and  tit  Education,  Physical,  (*)  2  Amott's  El.  Ph.  93;  Dp.  Johnson 

should  be  read  by  all  heads  of  ftmilies.  »«  his  treatise  on  Indigestion,  p.  56,  evinces 

(d)  See  %  Wra.  4^  c.  10, 11, 27.  the  causes  of  the  difference  in  health  in 
le)  See,  in  general.  Dr.  Johnson  on  In-  those  residing  in  a  pure  country  air  and 

digestion;  Dr.  Combe's  Principles,  &c.;  those  residing  in  a  crowded  metropolis. 
Copl.  Diet  Prac  Med.  tit.  Climate,  tit.        (t^   See  CopL  Diet  Prac.  Med.  tit 

Diseases,  tit  Arts  and  Employments;  Cy-  Cretmism,  and  2  Gibson,  Surg.  354^  and 

clop.  Pnc.  Med.  tit  Air,  tit  Artisans;  authorities  referred  to,  id.  260. 
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CHAP.  xni.  our  own  climate,  and  it  is  the  duty  of  ererj  indtvidaal  and  of  legislator* 

CoHniru-  to  provide  against  such  consequences, 
▲vex  or 

***^^™        As  regards  tmconfined  natural  aimosphere,  it  is  of  various  descriptions, 
HAmKm.  ™"^^  depending  on  local  situation,  as  whether  it  be  mountainous  or  hilly, 

— '  or  low  or  marshy,  or  dry  and  exposed.  The  most  generally  healthy  atmo* 

^e  natu-   gphere  is  that  which  is  moderately  cold  and  dry,  and  commonly  called 
filled"*^""   bracing!  the  next  in  degree  of  health  is  dry,  but  not  so  much  exposed; 
mosphere.  ^^^  ^^^^^  ^^  moist  or  damp  air,  but  still  warm,  open  and  freely  circulated, 
and  preferable  for  invalids,  especially  in  pulmonary  complaints.     The 
most  prejudicial  air  is  that  which  is  not  only  humid,  but  also  cold,  close, 
and  vulgarly  termed  mu^y.(A;)  A  warm  and  humid  atmosphere  dissolves 
and  accumulates  the  specinc  causes  of  disease,  such  as  animal  and  vege- 
table effluvia;  assists  their  operation,  and  favours  a  rapid  transfer  of  elec- 
tricity from  the  earth's  suruce,  and  the  change  in  the  condition  and  the 
accumulation  from  it  in  the  air  resulting  therefrom.^/)    The  latter  air  i» 
injurious,  not  only  in  passing  through  the  lungs,  but  also  as  being  absorbed 
through  the  pores,  and  rendering  it  advisable  to  protect  from  such  ab- 
sorption by  an  entire  covering  of  warm  woollen  dress. (m)    It  is  princi- 
pally from  residence  in  districts,  where  the  damp  but  cold  or  muggy  air  it 
found  that  fevers  and  other  illness  prevails;  and  in  such  districts,  if  the 
legislature  cannot  venture  to  prohibit  the  erection  of  houses  forresi- 
dence,(n)  yet  they  might  with  propriety  interfere  to  secure  due  drainage, 
width  in  streets  and  ventilation,  by  requiring  the  construction  of  proper 
sewers  and  cesspools,  and  prohibiting  narrow  alleys,  on  the  same  princi- 
ple of  preservation,  that,  under  the  building  act,  the  thickness  of  certain 
walls  in  the  London  district  is  compulsory,  to  prevent  injury  by  the  ex- 
tension of  fire.    It  is  a  disgrace  to  such  a  metropolis  as  London,  that,  in 
some  of  the  most  marshy  and  unhealthy  districts,  almost  innumerable  ifl- 
constructed  houses  in  narrow  streets  and  alleys  have  been  suffered  to  be 
built  with  open  ill -constructed  drains;  and  hence  in  those  districts  it  was 
established  that  the  recent  cholera  and  fevers  were  principally  prevalent 
It  is  obvious,  that  every  prudent  person,  before  building  or  hiring  a  boose 
for  his  own  residence,  should  consult  the  most  intelligent  persons  whether 
the  situation  would  be  healthy,  and  not  only  as  regards  atmosphere*  as 
with  reference  to  the  spring  and  other  waters,  and  it'  persons,  rea;ardless 
of  the  health  of  others,  should  build  houses  for  residence  in  populous  but 
unhealthy  districts,  there  is  no  reason  why  the  legislature  should  not  im- 
pose wholesome  compulsory  regulations  as  to  structure,  &c.   With  regard 
to  jails,  the  legislature  has  humanely  afforded  powers  to  justices,  when  the 
site  of  a  jail  appears  unhealthy,  to  build  a  new  jail  in  a  better  situa- 
tion,(o)  and  accordingly  we  find  most  of  our  modern  jails  constructed  in 
more  healtliy  situations  than  the  cottage  of  the  honest  labourer. 

Cold.  Long  exposure  to  very  cold  air  is  more  or  less  injurious.    In  general, 

however,  with  adequate  clothing  and  food,  man,  at  his  usual  temperature 
of  98^  Fahrenheit,  may  retain  it  even  in  an  atmosphere  that  would  freeze 


(A;)  Cophind's  Prac.  Med.  tit  Cretintsni,        (/)  Copl.  Diet.  Pnct.  Med.  tit.  DU 

and  tit.  Disease,  and  til.  Climate;  1  Par.  and  tit  Asphyxy.    Amer.  Cyclop.  Prac. 

&  Fonb.  105,  120,  116,  352.    In  Copl.  Med.  Ut.  Asphyxia. 
Diet  tit  Climate,  is  a  deflcriptionof  the        (m)  Dr.  Combe*s  Principles,  &c.  49i 

best  parts  of  the  united  kingdom,  and  Cyclop.  Prac.  Med.  tit.  Arttvun. 
particular  parts  for  different  descriptions        (n)  There  are  many  ancient  instances 

of  invalids,  especially  of  the  objection  to  of  prohibitions  against  building  in  certain 

towns  where  the  use  of  coal  fires  is  pre-  districts,  see  some  collected  in  1  Par.  & 

valent,  and  the  salutary  effect  of  the  south  Fonb.  348  to  350,  note  (a,-)  2  Stowe's 

coast,  south-west  coast,  and  the  west  of  London,  436,  &c. 
theialand.  (o)  4  Geo. 4,  c.  64^  s.  50. 
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rj;{p)  but  any  degree  of  temperature  below  59,^  to  an  EndtBhman  chap.xiii." 
nous,  as  repelling  cutaneous  secretion  and  absorption;  ana  intense  Cown»u- 
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mercur 

is  injanous, 

cold  causes  a  tenilencj'to  sleep,  which,  if  indulged  during  the  exposure, 

would  terminate  in  death.(g)    Its  effects  upon  animals,  removed  into  a 

climate  colder  than  that  to  which  their  skin  and  hair,  or  other  covering, 

was  adapted,  may  be  more  fatal  than  to  man,  when  he  has  the  means  of ' 

adding  clothingor  artificial  heat  in  proportion  to  the  degree  of  cold.f  9) 
We  know  that  Donaparte's  celebrated  bulletin  admitted  that  in  one  nis;ht, 
when  the  thermometer  of  Reaumur  stood  at  19°  below  zero,  30,000 
horses  perished  from  that  cause.  Cold  in  inferior  degrees  and  longer 
continued,  acting  on  persons  imperfectly  protected  by  clothing,  &c.  m- 
daces  a  variety  of  diseases,  which  destroy  more  slowly,  occasioning 
many  of  the  winter  diseases  of  England,  (r)  But  a  moderate  degree  of 
cold,  as  the  atmosphere  of  England,  is  generally  more  conducive  to  health 
and  mental  vigoui'  than  a  warmer  climate.(«) 

Within  the  tropics  man  is  subject  to  the  continued  operation  of  a  high  Hemt 
temperature,  which  excites  the  nervous  function  and  vascular  action,  not- 
withstanding the  provision  with  which  nature  has  furnishetl  his  integu- 
ments in  order  to  moderate  the  animal  heat.(^)  When  death  is  attributed 
to  intense  heat,  it  is  conjectured  that  the  mode  in  which  life  is  destroyed 
is  that  the  heat  acts  by  destroying  the  muscular  energy  of  the  heart  and 
diaphragm.(t<)  Intense  heat  is  as  injurious  to  the  vigour  of  the  body  as 
it  is  to  me  mental  enemes.  In  sleep  great  care  is  to  be  observed  that 
the  temperature  should  be  moderate,  not  higher  than  60°  Fahrenheit,  and 
an  infant  should  sleep  in  a  cradle,  and  not  with  its  nurse,  who  is  at  least 
two  degrees  of  higher  temperature,  {x) 

We  constantly  perceive  in  vegetation  the  injurious  consequences  of  ob-  Light  and 
struction  of  light  and  sunshine,  rendering  that  vegetable,  which  would  •u'»hiiie. 
naturally  be  a  dark  green,  of  a  pale  or  straw  colour,  and  generally  weak 
and  unproductive.  The  exclusion  of  light  and  sunshine  are  not  less  de- 
trimental to  the  health,  and  indeed  to  the  growth  of  mankind.  The  vital 
depressions  and  disorders  ultimately  resulting  from  the  protracted  ex- 
clusion of  light,  are  sufficient  proofs  of  the  beneficial  influence  of  the 
sun^B  rays  upon  the  frame.  (^)  Hence  there  can  be  no  doubt  that  a  resi- 
dence in  a  narrow  street,  with  lofty  houses,  in  a  northern  aspect,  or  other- 
wise, rarely  admitting  the  direct  ra^s  of  the  sun,  would  be  injurious  as 
well  to  the  mind  as  the  body,  especially  of  the  young.(y) 

It  having  been  universally  agreed  that  all  putridity  and  corruption,  and  Nuinnces 
all  humid  states  of  the  air,  greatly  increase  the  risk  of  infection ,(2:)  the  ^^J®'*' 
common  law  therefore  so  far  interferes  to  preserve  health,  that  it  Punishes -^^J^Zu^ 
criminally,  or  by  action,  all  persons  who  occaaion  or  neglect  to  remove    ^ 
from  their  houses  or  property  a  nuisance  either  by  unwholesome  vapours, 
or  even  by  unpleasant  stenches,  although  not  unwholesome,  affecting  the 
unconfined  air  near  to  the  houses  of  others,  or  to  a  public  way  .(a)    Courts 

(p)  2  Amotf  8  £1.  Phy.  118;  G.  Smith's  Physical;  Dewees,  Childreii,  110. 

For.  Med.  40, 56;  2  Par.  &Fon.  13, 16, 59.  (y)  Copl.  Diet  tit  Disease,  and  see 

(9)    2   Amott,  £L    Phy.   119|    Dr.  Dr.  Combe's  Principles,  8cc  69, 70;  Cy- 

Combe's  Principles,  &c.  clop.  Prac  Med.  tit  Anemia.    It  has^ 

(r)  2  Amott,  El.  Phy.  119;  Copl.  Diet,  however,  been  deaided  no^  to  be  indictai* 

title  Climate,  tit  Cold;  Amer.  Cyclop,  ble  to  heighten  a  house  so  as  to  darken  a 

Prac.  Med.  tit  AccUmatement.  street,  1  Ld.  Raym.  737. 

(«)  Copl.  Diet  tit  CUroate,  343,  344.  (z)  1  Par.  &  Fonb.  98, 105, 120, 122, 

(/)  Id.  345.  126, 332,  352;  2  Good,  62. 

(u)  2  Par.  &  Fonb.  63.  (a)  1  Par.  &  Fonb.  330  to  355;  2  id. 

(x)  Cyclop.  Prac.  Med.  tit  Education,  111,  post,  last  part. 
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cfMiF.xni.  of  equity  eiercise  a  common  law  jarisdiction*  by  injttactioB,  to  prevent 

Cqxnvu*  the  erection  of  a  public  or  private  nuisance  to  the  air.  (6)    And  numerous 

AHci  Of    ancient  and  modern,  principally  local  acts,  have  been  enacted  in  aid  of  the 

HxALTB    ^jnnfjon  law,  the  provisions  of  which  will  be  fully  considered  in  the  con- 

HjirnTTw  eluding  part  of  this  undertaking.(c)    The  commissioners  of  sewers  have 

"^^ also  extensive  jurisdiction  as  regards  the  cleaning  of  water-courses;  and 

the  statute  2  Wm.  4,  c.  10,  empowered  the  privy  council  to  issue  orders 

at  any  time  to  prevent  the  spreading  of  cholera  in  England:  but  still  there 

is  nut  in  England  any  sufficient  general  permanent  regulations,  giving 

summary  powers  to  compel  the  removal  of  nuisances,  a  subject  well 

deserving  the  immediate  interference  of  the  legislature. 

Of  diiiii-         A  new  term  of  late  has  been  introduced*  with  a  view  to  give  a  scien- 

fectioiit  or  tific  appearance  to  the  new  inventions  for  purifying  infections  or  foal  air, 

PJ^"**?*  or  correcting  the  sources  of  contamination,  and  includes  every  description 

of  the  iiyu-  ©f  ventilation,  and  the  creation  of  new  descriptions  of  air  and  other  means 

■eqaencet   ^^  prevention,  and  the  adoption  of  which  may,  when  contagious  disorders 

^adair.  prevail,  be  of  great  utility,  (c/) 

Change  of  To  those  who  can  afford  the  time  and  expense,  the  mere  effect  of  jo- 
•1'  ^^^  dicious  change  of  air,  and  more  especially  the  change  of  climate,  even  in 
taiv^limr  ^®^®  when  the  general  air  surrounding  their  residence  may  be  healthy,  is 
^'  of  singular  utility.(e)  In  general,  as  regards  chans;e  of  air,  the  remedy 
in  disease  is  resorted  to  when  it  is  too  late;(/)  and  as  any  change  is  an 
advantage  denied  by  pecuniary  circumstances  except  to  a  few,  therefore 
it  is  the  more  important  to  eniorce  regulations  to  secure  the  continuance 
of  a  wholesome  atmosphere  to  the  poor,  and  ready  access  to  recreation, 
in  the  neighbourhood  of  those  places  where  they  can  best  gain  their  daily 
bread,  without  encouraging  any  disposition  to  roam.  Dr.  Johnson,  in 
his  Treatise  on  Indigestion,  describes  the  advantages  of  traveUing,  and 
even  particularizes  the  tours  to  be  pursued,  and  best  modes  of  enjoy- 
ment.(g)  Great  as  generally  is  the  effect  of  mere  change  of  air  mm. 
one  place  to  another,  and  residence  at  the  latter  for  a  time,  that  of  mc- 
oeasive  changes  of  air,  by  removing  from  one  place  to  the  other,  is  still 
more  favourably  influential;  and  therefore  an  experienced  physician  has 
recommended  that  mode  of  establishing  health,  as  preferable  to  all  others, 
showing  also  what  is  the  proportion  of  daily  exercise  to  be  undergone  in 
travelling.(A)  Dr.  Copland  observes,  that  during  the  period  of  boyhood 
or  girlhood,  viz.  from  the  seventh  or  eighth  year  to  the  time  of  puberty, 
about  fourteen,  as  well  as  at  an  earlier  age,  frequent  changes  of  locality 
and  of  air,  especially  from  one  healthy  and  open  situation  to  another,  par- 
ticularly when  the  latter  la  progressively  more  salubrious,  are  peculiarly 
beneficial  both  in  promoting  the  development  of  the  frame,  and  in  re- 
moving diseases,  especially  those  of  a  chronic  kind,  or  which  affect  the 
digestive  and  assimilating  organs;  but  that  during  advanced  convalesence 
from  these  and  febrile  diseases,  the  benefit  derived  from  change  of  lo- 
cality is  most  remarkable,  (t)  Some  valuable  suggestions  respecting 
change  of  air  will  also  be  found  in  another  work.(i)  It  has  been  justly 
observed  that  the  English  migrate  as  regularly  as  rooks,  even  to  foreign 
climes,  and  spend  their  money  amongst  strangers,  instead  of  benefiting 

^ "■ ■ ■ ■ ^ ■ " ■ ■ rii . _^^.^^_^-^—   ■ 

(b)  See  casea  collected,  Chitty's  Gen.  Change  of  air;  tit  Alterativea. 
Vnc.  TOl.  L  727  to  729.  (y  j  3  Good.  220. 

(e)  Port,  last  part  ,  \  r^  t  k  w  a- 

(ift  Cyclop.  Pntt.  Med.  tit  Diamfec        C{)  ^-  Johnaon  on  Indigestion, 
tion,  621.  W  Id. 

(<)  Johnson  on  IndigcstioD;  Clark  on        (0  CopL  Prac  Diet  tit  Age. 
Climatet  Copl.  Diet  titles  Cfimate  and        (^)    Cyclop.    Prac.    Med.    tit    Air, 

Disease^  Cyclop.  Prac  Med.  titles  Air  and  change  of. 
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their  own  coontrj  or  examining  our  8U|)erior  manufactureB  and  natural  OHAP.Xttt 
curiosities,  evincing  a  dii^order  called  OikophobiaJJ)  .   Cohtihv- 

With  respect  to  air  confined  in  builJings,  rooms,  or  mines,  still  AHcxor 
more  attention  is  required.  Instant  death  may  be  occasioned  by  intro-  Hkiltb 
ducinfr  noxious  gases  without  adequate  ventilation,  as  where  persons  ti^A^"— 

have  fallen  asleep  in  a  lime-kiln  or  in  a  green  house,  or  by  not  admitting ' 

an  adequate  supply  of  fresh  air,  as  occurred  in  the  black  hole  at  Cal-  ^^^^T 
catta,(/)  or  by  tne  explosion  of  foul  air  in  mines.(m)    Those,  however,  ^J^*"* 
are  cases  of  comparatively  rare  occurrence:  but  there  are  constant  daily  sphere, 
injnries  to  health  from  the  want  of  due  ventilation  of  confined  air  in 
theatres,  manufactories,  rooms,  and  other  buildings,  and  in  mines.     We 
have  seen  that  in  all  confined  places,  as  hospitals  or  rooms,  at  least  600 
cubic  feet  of  atmospheric  air  should  be  secured  in  their  structure  for  each 
person ;(n)  and  becl  chambers  are  in  ]g;eneral  much  too  small  or  confined 
for  healthy  continuance  in  them  for  eight  or  nine  hours;  and  the  tempe- 
rature should  not  be  higher  in  a  chamber  than  60  degrees  of  Fahrenheit's 
thermometer,  and  attention  to  which  should  be  secured  by  constantly 
ascertaining  and  averaging  the  heat  by  a  thermometer  suspended  in  the 
room.(o)    All  too  close  rooms  are  injurious,  as  predisposing  to  catarrh 
and  asthma,  at  least  as  regards  those  individuals  who  sometimes  leaving 
them,  are  then  exposed  to  a  lower  temperature,  the  danger  and  injury 
being  in  the  sudden  chanse.(p)    Dr.  Copland  observes^  that  whilst  the 
external  atmosphere  of  England  is  cold,  dry,  and  invigorating  to  the 
healthy  frame  in  a  state  of  activity,  yet  by  the  use  of  stoves,  which  overheat 
the  air  of  the  apartments,  without  renewing  it  so  rapidly  as  is  requisite 
to  the  wants  of  the  economy,  such  air  in-doors  is  close,  warm,  and  de- 
pressing; and  the  frequent  alternation  from  the  one  to  the  other,  or  the 
constant  residence  in  the  latter,  is  iniurious  even  to  those  in  health,  and 
causes  diseases  of  the  thoracic  and  abdominal  viscera;(9)  hence  the  old 
Spanish  proverb,  which  has  been  thus  translated—-"  If  cold  wind  reach 
you  through  a  hole,  go  make  your  will,  and  mind  your  soul.*'    Dr. 
Arnott  has  strongly  unserved  upon  the  baneful  results  as  regards  the 
health  of  the  English,  and  suggested  some  valuable  improvements  in  the 
construction  of  confined  rooms  and  modes  of  securing  a  constant  iupply 
of  a  healthy  atmosphere.(r]    The  consequences  of  oad  atmosphere  to 
miners. («)  and  to  artisans  in  different  manufactories,  has  been  demon- 
strated by  Dr.  Copland,  who  observes  that  the  hurtful  influence  of  con- 
finement and  of  insufficient  ventilation,  is  great  in  proportion  to  the  ;fouth 
or  early  years  of  those  who  are  thus  circumstanced.    In  the  majority  of 
factories,  artisans  are  congregated  in  great  numbers,  necessarily  confined 
during  the  greater  part  of  the  day  in  the  same  apartment,  which  being 
usually  warmed  by  artificial  heat,  as  by  pipes  conducting  heated  air  or 
steam,  have  not  the  air  received  with  tnat  rapidity  which  necessarily 
obtains  in  apartments  pmvided  with  the  fire-places  in  common  use.    The 
consequences  are,  that  those  confined  in  them  breathe  an  impurer  air  than 

(/)  Black,  Student's  Manual,  tit.  Oiko-        (p)  Cyclop.  Prac.  Med;  3  6ood,  143. 

phobia.  Hence,  minen,  who  seldom  quit  their 

(/)  G.  Smith,  For.  Med.  40,  54,  318  to  mines,  and  butchers,  who  are  constantly 

332;  2  Par.  &  Fonb.  48  to  SSi  Dr.  Combe's  in  the  open  air,  are  generslly  fVee  fiom 

Principles,  &c.  192  to  195.  consumption;  but  as  to  mines,  See 3  Good, 

(m^  the  use  of  Sir  H.  Davy's  safety  146,  &c. 
lamp  in  mines  ought  to  be  imperatively 

enjoined?  2  Amott,  El.  Phys.  107;  2  Par.        (7)  Copl.  Diet,  tit  CKmate. 
&  ^Fonb.  99,  in  note,  3  Good,  146;  4  id.        ^^^  ^  ^^^^  J.^  p^  ^^3^  ^ 

(n)  Ante,  109,  111.  (a)  As  to  mines,  see  3  Good,  146;  4  id. 

(0)  Cyclop.  Prac  Med.  tit.  Antiphio-    414;  Copl.  Diet,  tit  Arts  and  Employ- 
gistic  Regimen.  roents. 
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OBAP.xiu.  under  ordinary  circumstancest  and  experience  the  debilitating  influence 

Coirrinv-  occasioned  by  an  increased  quantity  of  carbonic  acid  gas  and  animal 

^cx  Of    effluvia.(/)    Persons  who  have  the  control  over  mines  and  manufactories 

HxALTH    Qygi^^  jq  Jj^  criminally  responsible,  as  they  undoubtedly  are  morally,  for 

HAFPnrisB.  ^^  consequence  of  not  adopting  measures  to  secure  due  ventilation  and 

*— '  temperature  in  these  place8.(ti)     It  is  singular  that  the  use  in  mines  of 

the  safety-lamp  of  Sir  H.  Davy,  and  other  inventions,  has  not  been  im- 
peratively enforced $(x)  and  it  is  still  more  extraordinary,  that  although 
the  legislature  have  recently  taken  so  much  pains  to  regulate  the  hours 
of  labour  of  factory  children,  and  even  descended  to  particularize  as  re- 
gards lime- washing  and  white- washing,(v)  yet  there  is  not  a  clause  for  re- 
gulating the  temperature  of  the  air  in  the  rooms  in  which  they  are  to  be 
immured  for  so  many  hours  as  are  still  permitted. (z)  If  from  the  nature 
of  the  process  it  be  essential  that  the  surrounding  atmosphere  should  be 
of  an  improper  temperature,  then  none  but  adults  above  the  age  of  twentj- 
three(a)  should  be  employed  $  and  even  adults  should  not  be  employed 
in  confined  atmosphere  for  nearly  so  many  hours  as  they  might  be  \\  work- 
ing in  the  open  air;  and  the  building  should  be  so  constructed  that  they 
should  repeatedly  be  admitted  to  a  proper  graduated  fresh  air.  To  the 
great  credit  of  the  proprietors,  many  of  the  Tar^  manufactories  recently 
erected  in  the  metropolis  have  raised  roofs,  with  openings  near  the  top 
of  from  three  to  four  feet,  through  which  the  excessive  heat  of  the  forges 
and  furnaces  below  evaporates,  and  a  constant  succession  of  salubrious 
air  is  supplied.    Similar  construction  should  be  universally  enforced. 

The  imperative  necessity  for  ventilation  in  hospitals  and  jails  has 
been  frequently  demonstrated;  and  it  is  obvious,  that  whatever  powers 
of  imprisonment  the  municipal  laws  may  afford,  it  would  be  against  the 
principles  of  law  as  well  as  morality,  to  endanger  the  health  of  the 
prisoner;  and  as  regards  hospitals,  it  would  be  against  the  very  object  of 
their  structure  not  to  provide  adequate  air  for  every  patient ;(6^  and  we 
have  seen,  that  at  least  600  cubic  feet  of  air  should  be  providea  for  each 
patieot.(c)  The  air  of  the  penitentiary,  improperly  built  in  an  unhealthy 
district  at  Milbank,  certainly  was  for  a  time  considered  unhealthy,  but 
afterwards  another  cause  of  the  temporary  disorder  was  discovered.  (cQ 
To  the  great  honour  of  the  legislature,  we  find  a  modern  enactment  re- 
gulating the  plan  and  construction  of  jails,  and  which  is  particularly 
careful  in  requiring  the  situation  to  be  healthy,  and  that  each  cell  shall  be 
dry  and  airy.(c) 
ParticleBof  fiut  there  is  danger  to  health  not  only  in  the  closeness  of  manufacto- 
^*^^^  ries  and  mines,  but  also  in  many  cases  from  peculiar  dusts  or  otlier 
"™^*^  small  particles  arising  from  the  process  being  inhaled  into  the  lungs, 
occasioning  consumption  and  other  injuries,  and  which  it  has  been  sug- 
gested might  be  prevented  by  the  use  of  the  damp  ba^  or  other  process 
collecting  and  withdrawing  such  particles,  and  preventing  injuries  to  the 
manufacturers.  (/) 


(/}  Id.;  see  also  Cyclop.  Pmc.  Med.  tit. 
Artisaxisj  1  Amott,  El.  Phys.  113  to  117, 
to  the  nme  effect,  with  suggested  im- 
provements;  and  see  Dr.  Combe's  Princi- 
ples, &c  193  to  195. 

(f»)  See  observations  in  2  Par.  &  Fonb. 
99,  note  (a.) 

(d?)  Id.;  Copl.  Diet  tit.  Arts  and  Em- 
ployments; see  2  Amott,  El.  Phys.  107. 

(y)  3  &  4  Wm.  4^  c.  103,  s.  26. 

{zS  Id. 

(a)  Copl.  Diet  tit  Arts  and  Employ- 
ment!. 


(6)  1  Par.  &  Fonb.  125, 351;  2  id.  113, 
115. 

{e\  Ante,  111. 

((p  3  Good,  315;  but  Dr.  Latham  him- 
self informed  the  author,  that  subsequent- 
ly it  was  ascertained  that  the  disorder 
which  prevailed  there  for  a  time  wis 
principally  attributable  to  too<much  soup 
diet,  co-operating  with  other  causes. 

(«)  4  Geo.  4»  c.  64^  s.  49. 

(/)  Copl.  Diet  Prac  Med.  tit.  Aits 
and  Employments;  Cyclop.  Diet  Prac. 
Med.  tit  Artisans. 
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Dr.  Combe  has,  in  his  recent  work,  verj  clearlj  demonstrated  the  ^eat  obap.xio. 
importance  of  cleanliness  as  regards  health.    This  may  be  examined  either  Coanvir- 
as  r^rds  the  residence,  or  tiie  person^  or  the  dress.    The  former,  as  af-    ^^^^  <*' 
fecting  the  atmosphere  by  noxious  or  unpleasant  vapours,  is  in  effect  part    B*^'" 
of  the  subject  we  have  just  examined.    The  gradual  decline  of  the  dj-  i{^p,„mg, 
sentery  in  this  country  is  a  remarkable  proof  of  the  benefits  which  have  -- — - — - 
ensued  from  our  improvements  with  respect  to  cleanliness  and  ventila-  ^^^i^* 
tion.(g)      As  regards  the  interior  of  buildings,  the  late  act  for  re^-  dwelllnnL 
lating  factories,  3  &  4  Wm.  4,  c.  103,  s.  26,  enacts,  that  the  interior  gn^  in  ^u 
walls,  except  such  parts  as  are  painted,  of  every  mill  or  factory,  or  build-  son  and^ 
ing,  where  the  process  of  manufactory  is  carried  on,  shall  be  lime-washed  clothet. 
and  the  ceilings  of  all  rooms,  which  have  rooms  or  lofts  above  them«  and 
all  ceilings  which  are  plastered,  shall  be  white-washed  once  every  year, 
unless  permission  to  the  contrary  in  writing  be  granted  by  an  inspector j(A) 
The  act  for  regulating  jails  contains  also  many  provisions  for  securing 
the  cleanliness  of  the  building;^t^  and  the  like  regulations  should  be  ob- 
served by  private  individuals  with  respect  to  their  buildings,  not  only  to 
secure  their  own  health,  but  that  of  their  horses  and  cattle.(A:)     With 
respect  to  the  cleansing  of  privies,  cesspools,  and  drains,  excepting  in 
some  local  acts,  and  pending  the  orders  oi  the  privy  council  under  the  act 
for  the  prevention  oi  cholera,(Q  there  is  not  any  ade(juate  summary  re- 
medy; but  if  the  nuisance  be  injurious  to  the  public,  the  proceeding 
must  be  by  indictment;  and  if  it  merely  prejudice  an  individual,  he  must 
proceed  by  action,  the  expense  of  which  may  be  ruinous. 

But  it  is  principally  with  reference  \o personal  cleanliness^  that  its  power- 
ful  influence  upon  health  has  of  late  been  demonstrated.  We  have  seen 
how  great  are  the  absorptions,  and  still  more  the  secretions  through  the 
skin,  exceeding  even  those  of  the  bowels  and  kidneys,  and  how  injurious 
are  any  checks  to  such  absorption  or  secretion.(m)  Hence,  on  the  one 
hand,  the  ijreat  dan^r  and  numerous  deaths  from  the  inexpressible  folly 
of  bathing  infants  daily  in  cold  water,  even  in  winter,  and  freely  exposing 
them  to  open  air,  or  to  currents  from  open  doors  or  windows,  with  the 
absurd  view  of  hardening  their  constitution  ;(n)  and  on  the  other  hand, 
the  salubrious  effects  of  daily  washine.  even  at  that  early  age,  with  tepid 
water,  and  freauent  change  of  clothing,  but  loose  and  eas^.(o)  The 
temperature  of  tne  water  should  be  very  gradually  lowered,  until  at  length 
cold  water  can  be  safely  applied.Q?)  In  youth  and  mature  age  the  tre- 
quent  use  of  cold  water,  or  cold  bathing,  ought  to  be  observed,  unless 
tney  should  immediately  afterwards  experience  chilliness,  when  they  are  to 
use  tepid  water  until  they  can  bear  it  cold,  and  in  all  cases  either  cold, 
tepid,  or  warm  baths,  or  sponeing  with  diluted  vinegar,  or  friction  of  the 
skin,  or  vapour  baths,  especially  under  the  arm-pits  and  round  the  feet, 
should  be  daily  observed,  with  the  use  of  a  flesh-brush  or  hair-glove,  so 
as  to  keep  the  surface  and  pores  of  the  skin  clean,  and  to  produce  a 
glow  and  facilitate  cutaneous  absorption  and  secretion,  so  essential  to 
nealth.(9)    Dr.  Combe  observes,  that  the  warm,  tepid,  cold,  or  shower 

(g)  Par.  and  Fonb.  88,  note  (a)  to  104;  (n)  Dr.  Combe's  Principles,  &c  58, 59. 

observations  on  the  increase  and  decrease  (o)  Id.  61,  62;  Cyclop.  Prac,  Med.  tit. 

of  different  diseases,  by  J.  W.  Heberden,  Education,  Physical. 

jun.  M.  D.  London,  A.  D.  1801.  (/»)  Cyclop.  Prac  Med.  tit.  Education, 

(A)  3  &  4  Wm.  4^  c.  103,  s.  26.  Physical 

(t)  4  Geo.  4,  c.  64»  s.  49.  {q)  Dr.  Combe's  Principles,  &c.  58  to 

lk\  And  see  1  Par.  &  Fonb.  142,  as  88, 70, 71  to  75.  The  use  of  the  warm  bath 

to  white-washing.  is  powerful.    It  is  said  that  it  will  even 

(i)  2  Wm.  4»  c.  10.  hasten  puberty,   1  Par.   &  Fonb.  187, 

(m)  Ante,  431;  and  Dr.  Combe's  Prin-  note  (e.)    It  will  frequently  resuscitate  a 

ciples,  34^  35,  48,  70,  71;  Cyclop.  Prac.  still-bom  child,  when  at  the  heat  of  98  or 

Med.  tit.  Education,  Physical  100  Fahrenheit,  Dr.  Bkmdell's  Lect.  Mid. 
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CHAF.  zm.  batb,  as  a  means  of  preserving  health,  ought  to  ht  in  as  common  use  as  a 

CoHTiBV-  change  ofapparely  for  it  is  equally  a  measure  of  necessary  clean! iness.(r) 

^^^^        The  iruih  of  this  doctrine  has  become  so  well  established  that  it  has 

^j^    been  recently  enacted,  that  even  jails  shall  be  so  constructed  as  to  have 

HAmvin.  VBrm  and  cold  baths,  or  bathing  tubs,  wiih  adequate  allowance  of  soap, 

towels,  and  combs,  introduced  into  such  parts  of  the  prison  as  may  be 

best  adapted  for  the  use  of  the  several  clas8es.(9)  And  yet  every  one 
who  has,  especially  in  the  summer,  attended  the  country  courts  of  justice, 
or  who  has  seen  the  interior  of  cottages  in  warm  weather,  is  sensible  hovr 
disregard  less  are  the  lower  orders  of  society  in  the  observance  of  personal 
cleanliness;  and,  perhaps,  those  who  benevolently  in  the  winter  bestow 
warm  clothing  on  the  poor,  could  not  perform  a  more  meritorious  charity 
in  the  summer  than  in  affording  each  person  a  round  towel  and  an  ade- 
quate quantity  of  soap,  with  a  change  of  flannel  waistcoats,  to  be  worn 
next  the  skin  in  the  hottest  weather.  The  dangerous  illnesses  incident 
to  checked  perspiration  would  thus  be  avoided. 

The  ventilation  of  beds  and  bed  clothing  is  also  considered  of  great 
importance  to  healths  A  flannel  waistcoat  next  the  skin,  changed  or 
aired  every  day,  is  exceedingly  salubrious.  For  this  reason  a  practice 
common  in  Italy  has  been  recommended  as  meriting  universal  adoption. 
Instead  of  beds  being  made  up  in  the  morning  the  moment  they  are 
vacated,  and  while  still  saturated  with  the  nocturnal  exhalations,  which 
before  the  morning  become  sensible  even  to  smell  in  a  bed -room,  the  bed 
clothes  are  thrown  over  the  backs  of  chairs,  mattresses  shaken  up,  and  the 
windows  thrown  open  for  the  ^eater  part  of  the  day,  so  as  to  secure  a 
thorough  and  cleansing  ventilation.  This  practice,  so  consonant  to  reason, 
imparts  a  freshness,  which  is  peculiarly  grateful  and  conducive  to  sleep, 
and  its  real  value  may  be  inferred  from  the  well-known  fact  that  the 
opposite  practice  carried  to  an  extreme,  as  in  the  dwellings  of  the  poor, 
where  three  or  four  beds  are  often  huddled  up  with  all  their  impurities  in 
a  small  room,  is  a  fruitful  source  of  fever  and  bad  health,  even  where 
ventilation  during  the  day  and  nourishment  are  not  defective.(^^ 

Cleanliness  in  clothing  is  also  of  essential  importance,  and  wnere  any 
contagious  disease  is  prevalent,  the  wearing-apparel  and  bed  ciothins 
that  have  been  in  contact  with  the  diseased  person  should  be  humt^  and 
not  merely  cleansed,  (u)  Lord  Chesterfield,  in  his  advice  to  his  son,  re- 
marked that  it  is  in  respect  of  perfect  cleanliness  and  daily  change  in 
every  article  of  linen  that  a  gentleman  should  always  distinguish  himself 
,  from  the  labourer  and  mechanic,  rather  than  in  the  unnecessary  change 
of  variety  and  number  of  the  articles  of  his  dress. 

Thiidly,  There  is  no  subject  upon  which  the  medical  profession  so  much  com- 
llrew.  («)  plain  as  injurious  to  health  as  dress,  whether  it  regards  iff  ants  or  yoitng 
women*  Dr.  Combe  has  made  some  valuable  observations  on  the  injurious 
consequences  of  too  much  heat  and  clothing,  and  too  close  an  atmosphere 
as  regards  infants,  and  the  necessity  for  a  loose  and  easy  dress  at  that  age, 
both  to  allow  free  circulation  through  the  vessels  and  the  insensible  per- 
spiration to  have  a  free  exit  instead  of  being  confined  to,  and  held  in 
contact  with,  and  absorbed  by  the  skin,  as  often  happens  till  it  give  rise  to 
irritation ;(y)  moreover,  as  Dr.  Barlow  has  observed,  the  process  of  being 
dressed  is  irksome  to  most  infants,  causing  them  to  cr^,  and  exciting  as 
much  mental  irritation  as  they  are  capable  of  feeling.    Their  dress 

53;  Amer.  Cyclop.  Prac.  Med.  tit  As-        (i*)  1  Par.  &  Fonb.  142. 

phyxia.  («)  As  to  improper  dress  being'  the 

(r)  Dr.  Combe's  Principles,  &c.  70, 71.  cause  of  diseases  in  general,  see  Copl. 

(0  4 Geo.  4^  c.  64, sa.  19and49.  Diet  tit.  Diseases, 4 Good,  240,  241, 347. 

(t)  Dr.  Combers  Pnndples,  8cc.  68, 69.        (y)  Dr.  Combe,  Ptin.  &c.  60  to  63. 
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shoild,  therefore,  be  ao  constnicted  as  to  render  theoperfttion  tt  brief  as  U  obap.  xiil 
compatible  with  the  ablutions  required,  and  with  the  necessarj  adaptation  Cmmwv^ 
of  tne  garment  to  their  several  purpo8eH.(z)     On  the  other  hand,  he    Jf*^**** 
demonstrates  the  absurd  practice  of  clothing  children  in  winter  or  cold       ^^ 
weather  with  a  dress  light  and  airy,  and  the  baneful  consequences  of  HAmima. 
that  practice.(a)    So  that  a  general  principle  or  rule  should  be  observed     - 
in  infants  and  youth,  namely,  to  put  on  clothing  in  kind  and  quantity 
sufficient  in  the  individual  case,  on  the  one  hand,  to  protect  the  body 
effectually  from  what  is  termed  an  (^idin^  sensation  of  cold,  however 
slight;  and  on  the  other,  to  prevent  an  abiding  sensation  of  unpleasant 
heat  or  pressure;  at  all  events  these  should  be  so  when  in  a  quiescent 
state  of  inactivity ;(&)  and  always  to  avoid  too  sudden  changes,  on  a 
principle  considereci  when  examining  habits. 

With  respect  to  youth,  and  especially  girls,  the  highest  medical  authori- 
ties have  endeavoured,  although  generally  in  vain,  to  convince  mothers 
how  frequently  improper  clothing  is  a  cause  of  spinal  curvature  and  other 
diseases;  and  they  have  pointed  out  numerous  instances  of  injurious  con* 
8e<]^uence8.(c)  But  principally  it  has  been  demonstrated,  that  the  tight 
lacing  of  the  waist,  and  the  want  of  adequate  covering  of  the  neck  and 
breasts  of  young  females,  is  banefully  prejudicial;  the  former  occasioning 
the  very  general  crookedness  of  females,  if  not  positive  curvature  of  the 
spine,  anil  the  latter  causing  pulmonary  disorders.(c/) 

Medical  men  in  general  concur  in  recommending  the  use  of  flannel 
next  the  skin,  changed,  or  rather  aired,  for  the  purpose  of  cleanliness^ 
every  day.(e)  As  an  antidote  or  prevention  to  dangerous  cutaneous 
absorption  in  marshy,  moist  and  unhealthy  districts,  a  complete  clothing 
of  this  article,  or  woollen  clothing  to  prevent  checked  cutaneous  absorp* 
tion  or  secretion,  has  been  strongly  recommended ;(/)  and  perhaps  the 
laudable  benevolence  evinced  to  the  poor  by  donations  of  clothing  auring 
winter,  might  with  great  advantage  be  extended  to  the  gift  of  a  change 
of  thin  flannel  waistcoatSi  with  course  round-towels,  in  the  heat  of  sum- 
iner.(g) 

Our  present  laws  do  not  directly  interfere  with  dress,  though  anciently 
we  had  regulations  to  prevent  persons  of  inferior  rank  assuming  to  dress 
like  their  superiors,  as  in  the  enactment  prohibiting  the  weanng  piked 
8hoes,(A)  and  that  prohibiting  persons  beneath  the  degree  of  a  lord  from 
weanng  the  skirts  of  their  dresses  indecently  short  in  the  king's  presence* 
most  of  which  enactments  were  repealed  by  1  Jac.  1,  c.  2,  s.  25.  In 
more  modern  times  there  have  been  enactments  relative  to  burying  in 
woollen,  for  encouraging  the  manufacture  of  that  article,  but  these  also 
have  been  repealed :(t)  nor  in  regard  to  health  is  there  any  regulation 
respecting  dress.  There  are,  however,  some  enactments,  principally  of 
a  revenue  nature,  favouring  the  consumption  of  articles  of  dress  of 
British  manufacture,  by  prohibiting  or  imposing  high  duties  upon  foreign 
articles,  (i) 

(ar)  Cyclop.  Prac.  Med  tit  Education,        (/)  Id.  49,  50. 
PhT«cal,  ear.  (g)  w.  66  to  81. 

(b)  Dr.  Combe's  Principles,  &c.  62  to  ^  (0,^4  Geo.  3,  c.  108,  repeals  the  30 
(55_  *^  Cap.  2,  St  1,  c.  3,  and  32  Car.  2,  c.  1. 

(e)  CopL  Diet.  Pr.  Med.  tit  Disease,  (k)  See  Bum's  Justice,  tit  Excise,  sub. 
562.  tit  Linen  Cloths,  Silks,  Cottons,  and  Cali. 

(d)  Id.;  Dr.  Combe's  Principles,  &c.  coes;  and  see  repealing  act,  1  Will  4^  c 

65;  Dr.  Barlow's  Observations,  Cyclop.  17;  TAtf  Momey  Gerund  y.  Ikiarmf  6 

Prac  Med.  tit  Education,  Physical;  and  Price,  383;  and  see  decisions^  1  Chitty'a 

see  1  Good,  461;  4  Good,  239,  240.  Commeicial  Law,  179  to  196,  520  to  530^ 

(f)  Dr.  Combe's  Prin.  &c.  66  to  68.  589  to  591,  and  689. 
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OBAP.  xm.     Ab  regards  absurdity  or  extravaeance  in  dress,  there  is  no  enactment  or 

Comw-  legal  restraint  excepting  that  bj  the  common  law  a  married  woman  can- 

^>  o'    not,  without  the  express  consent  of  her  husband,  subject  him  to  iiabilitj 

^V™    for  articles  of  dress  inappropriate  to  his  rank  and  fortune,(/)  and  infants 

HAFnvssf.  ^°  ^  ^^^  ^^^J  ^^^  nectssary  appard^  which  is  a  relative  term,  depend- 

ing^on  the  actual  and  not  the  assumed  rank  or  ability  of  the  infant.(fii) 

rarents,  and  particularly  mothers,  should  reflect  whether  much  of  the 
future  moral  conduct  of  their  children  is  not  intimately  connected  with 
dresB.    Indul^ncies  durine  youth  in  the  habit  of  dressing  beyond  the 
rank  or  pecuniary  means  of  the  parentSt  or  even  in  any  station  in  a  useless 
expenditure,  is  the  undoubted  origin  of  much  vanity,  self-conceit,  and 
ruinous  extravagance  in  after-life.    Hence  the  numerous  instances  of 
haughty,  uncontrollable,  and  extravagant  wives,  and  of  young  men  of 
similar  absurdity,  becoming  idle,  and  assuming  ideal  consequence,  with  a 
reckless  disregard  of  contracted  debts.    A  most  experienced  judge  re- 
marked,  that  during  forty  years'  professional  observance  of  the  numerous 
defences  by  husbands  and  by  infants  of  actions  for  the  extravagant  or  un- 
necessary apparel  of  their  wives  or  themselves,  he  had  found  that  such 
defences  were  generally  followed  by  matrimonial  discord,  and  frequently 
adultery  or  divorce;  and  out  of  several  hundred  infants  few  instances 
bad  occurred  of  the  individuals,  after  such  a  defence,  having  become  ho- 
nourable or  useful  members  of  society.    Courts  of  law  must  uphold  such 
defences,  yet  in  general  domestic  happiness  and  the  character  of  the  in- 
iknt  defendants  have  not  survived  the  contest    Parents  who  permit  early 
extravagance  ought  to  consider  themselves  responsible  for  all  the  results. 
Youth  might  readily  be  taught  that  even  surplus  of  permanent  income 
had  better  be  bestowed  in  well  considered  cautious  acts  of  benevolence, 
or  reserved  for  future  occasion^  than  be  wasted  on  any  article  of  super- 
fluous dress,  which  generally  leads  to  corresponding  ruinous  extrava- 
gance in  other  departments  of  life.    The  gratification  incident  to  such 
self-control  would  far  outweigh  any  momentary  gratification  which  the 
lookine-glass  might  afford,  at  the  expense,  perhaps,  more  freauently  of 
the  ridicule  than  of  the  envy  of  others,  and  which  envy  indeect  it  would 
be  injudicious  to  excite,  (n)    As  regards  the  practice  of  youth  studying 
fashion  with  so  much  attention,  we  may  remind  them  that  Gulliver  tells 
us  that  the  worst  clothes  he  ever  wore  were  constructed  on  abstract 
principles.    On  the  other  hand,  however,  youth  should  not  be  suffered 
to  be  utterly  regardless  of  dress  and  appearance;  for  if  they  be  so  when 
young,  they  will  probably  be  slovenly,  if  not  dirty,  when  aged. 

The  legislature  have  evinced  a  just  and  humane  consideration  of  the 
feelings  of  persons  imprisoned  upon  charges  of  crime,  by  prohibiting, 
before  they  nave  been  convicted,  the  compulsory  wearing  of  any  prison 
dress,  unless  his  own  clothes  be  deemed  insufficient  or  improper,  or  it 
be  necessary  that  they  shall  be  preserved  for  the  purposes  otjustice,  and 
even  then  the  dress  is  not  to  be  party-coloured,  but  plain.(o) 

Fourthly,  We  have  considered  the  necessity  for  a  constant  and  even  more  fre- 
Appropri-  quently  than  once  a  day  a  supply  of  nourishment  to  repair  the  constant 
^^^1^^  waste  of  the  system,  and  haye  concisely  examined  the  senses  of  hunger 
^^y^  and  thirst,  with  a  general  view  of  food  and  drink,  and  the  organs  of 
digestion  and  assimilation ;(/?)  a  few  observations  remain  to  be  here  intro- 

(0  5  Bing.  28, 187.  of  the  beads  of  the  college  remarked,  <<! 

(m)  BoMk  V.  SUmeyt  8  T.  R.  578.  cbaenre  you  are  homnd  in  ca^t  I  ahouldbe 

(n)  TounflT  men  should  remember  the  better  pleased  if  you  were  weU  leUerttL" 

reproof  of  me  absurd  fashion  started  at        (o)  4  Geo.  4^  c.  64^  s.  17. 

one  of  the  colleges,  of  young  coUegiana        (p)  Ante,  196  to  199t  Cyclop.  Prac. 

drNsing  in  calf-skin  waistcoats,  when  one  Med.  tit  Dietetica$  2  Par.  &  Fonb.  67. 
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dnced.      Food  maj  be  considered  with  reference  to  alMtinence  and  qbat.jxo, 
rvpletion^  and  quality  and  quantity.    Wiih  respect  to  abstinence,  such  are  CoirmnjA 
the  provisions  of  our  poor  laws«  as  well  with  regard  to  settled  as  casual    ahciov 
paupers,  and  such  the  extent  of  our  charitable  institutions,  that  few  in*    Mb^x*'** 
deed  need  suffer  death  merely  from  positive  privation  whilst  in  a  state  v. JL^H^gg 
of  health.    But,  nut  unfrequeutly,  deficiency  of  nutritious  f(X)d,  more  ■ 

especially  il  accompanied  with  indulgence  in  anient  spirits,  occasions 
death  when  disease  attacks  the  framei  we  therefnre  find  the  legitilatare 
particularly  anxious  to  prevent  excessive  indulgence  in  spirits,  which  is 
baiielully  injurious  to  the  poor,  who  live  U|ion  a  scanty  pittance  of  nu- 
tritious footl.  But  upcm  the  whole,  more  injury  to  health  arises  from 
habitual  repUiioti  than  from  abstinence.  A  few  general  rules  have  been 
laid  down  as  judicious  to  be  observed  by  the  healthy,  and  indispensable 
to  tho^e  who  are  invalids.  First,  with  respect  to  the  kind  or  quality  of 
the  food.  SteoniUy,  its  due  masticatitm.  Thirdly,  the  quantity  of  food. 
J^ourthlyn  the  contemporaneous  drink.  Fifthly^  the  times  of  beverage. 
Sixthly^  the  following  rest.(7) 

Isl.  fFilh  respect  to  the  kind  offood^  we  have  seen  that  nature  has  pro- 
vided that  man  shall  be  omnivorous,  the  better  to  enable  him  to  pass  from 
one  country  to  another,  and  so  that  bv  degrees  he  may  be  enabled  to  live 
upon  every  description  of  focMl,  whether  animal  or  vegetable,  according 
to  the  climate  in  which  he  may  be  found  ;(r)  and  thai  in  general  that  climate 
produces  a  description  of  food  best  adapted  to  its  temperature,  as  rice, 
dates,  fruit,  &c.  in  the  warmer  regions,  and  animal  food  in  the  temperate  or 
colder  climates,  where  more  nutritious  diet  is  rec^uired;  so  that  if  man 
remove  from  one  temperature  to  another,  he  finds  it  necessary  graduallf 
to  adopt  the  food  of  tne  country  where  he  is  abiding.  In  general,  witn 
respect  to  the  kind  of  food,  scarcely  any  formal  directions  are  required, 
because,  from  the  earliest  ase,  parents,  preceptors,  and  associates,  either 
instruct  or  afford  an  example  which  we  naturally  fullow;  but  sometitnea 
bad  example,  as  regards  quantity,  is  not  only  extravagant  but  injurious.(«) 
Moreover,  the  capacities  for  digestion  vary  so  much  in  different  indivi- 
duals, that  in  general,  each  before  he  attains  maturity,  has  learnt  bj 
experience  what  food  is  best  adapted  to  his  stomach,  and  should,  as  re* 
eardit  quality  as  well  as  quantity,  avail  himself  of  such  experience.(^) 
Several  able  physicians,^!!)  however,  for  the  use  of  healthy  as  well 
as  invalids  and  perstms  ot  weak  stomachs  or  digestions,  have  stated,  in  ail 
ascending  scale,  and  under  nine  heads,  the  moat  digestible  and  nutri- 
tious beverages,  and  which  have  been  approved,  excepting  that  it  is  in- 
sisted that  flesh  of  full  grown  and  older  animals  is  more  digestible  and 
nutritious  than  that  of  young  animal8.(ar)  Costiveness  is  very  often 
caused  by  the  use  of  indigestible  food,  as  heavy,  or  imperfectly  leavened, 
or  adulterated  bread,  new  cheese,  nuts,  cucumbers,  &c.(^)  The  import* 
ance  of  not  living  entirely  on  salted  meats  and  the  occasional  intermixture 


As  to  Jhttinenee  and  death  from  starva-  attributable  to  tlie  absuid  encouragement 

tion,  see  Coph  Diet  Pfbc.  Med.  tit  Ab-  and  example  of  parents, 
stinence,  tit.  Appetite;  G.  Smith,  56%  3        (i)  Dr.  Johnson  on  Indigcstioni  and 

Far.  &  Fonb.  67  to  69,  1  lO;  Amer.  Cy-  see  Cyclop.  Pnc.  Med.  tit.  Dietedos. 
dop.  Prae.  Med.  tit  Abstmenoe.  (u)  See  Dr.  Johnion  on  Indigestion;  S 

(J)  3«e  .  conci.e  ««ly«.  of  Mr.  Aber-  ^J^'^JE'  %^  ^I  ^^^l^ 

indi^tion.  13^  139^^  460.  Sir^t'tLe'^^^VS;.^-^  ^ 

(r)  Ante,  198?  1  Good,  4.  bitUms,  Uvilicus,  chap.  xi. 
(a)  It  is  Btngular  how  far  habit  influ-        (x)  Dr.  Johnson  on  Indigestion. 

ences  voradty;  we  frequently  iee  whole        (jf)  CopL  Diet  Prac.  Med.  tit  Conati* 

fiMmlies  of  voracious  appetites,  eatMy  patton. 
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cttAP.  xm-  ^f  fresh  vegetable  food  is  too  well  known  to  require  aiitboritj;(2r)  and,  on 

CoimHv.  the  other  hand*  tlie  use  of  a  considerable  quantity  of  salt  with  fresh  meat 

A  vex  or    ami  vegetables  have  been  so  established,  as  even  to  iailuce  the  lej^i^Ja- 

Hbalth    |„p^  iq  withdraw  the  tax  upon  that  article.(a)     But  meat,  fish,  and  ^ga» 

HiPWHifff.  *^^^"  approaching  towards  putridity,  are  agreed  to  be  injurious  and  daii- 

..  geroU8$(o)  anil  although  an  exception  in  favour  of  venison  and  g»me 

verging  on  putridity  has  been  supposed  to  be  allowHble,(c)  it  ma^  be 

questionable  whether  that  exception  should  be  admitted*(cf)  Great  danger 

of  inducing  dysentery,  especially  when  the  stomach  or  digestion  is  weak» 

arises  from  eating  confectionary,  ices,(e)  flatulent  herbs*  cucinnbers,  me* 

Ions,  salads,  or  unripe  or  subacid  fruit8.(/) 

Perhaps,  with  thefee  few  exceptions,  the  ancient  maxim  of  Celsiia  "  a««- 
nis  omnia  sana^^  is  true;  and,  indeed,  many  are  of  opinion  that  a  fre* 
quent  change  of  ftiod,  whilst  in  a  healthy  sUite,  temls  to  strengthen  the 
stomach,  and  is  therefore  conducive  to  permanent  heaUh«(^)  But  in  a 
weak  stomach  a  great  variety  of  food  may  pro<luce  diarphoQa.(A)  During 
childhiHid,  adolescence,  and  puberty,  mixed  diet  witli  a  portion  of  ani- 
mal food  is  recommended;  but  there  should  be  diminution  of  the  latter 
if  there  be  a  tendency  to  plethora. (i)  With  respect  to  the  qualitj  of 
food,  man  has  not,  like  many  animals,  any  power  of  distinguishing  mere* 
1y  by  flavour  what  is  healthy,  and  therefore  it  would  be  dangerous  to 
trust  to  taste  as  regards  any  unknown  substance.(A;) 

It  would  be  beyond  our  limits  to  attempt  to  enumerate  all  the  varioua 
articles  of  natural  production  that  by  accident  or  design  may  become  in- 
termixed with  proper  food  and  be  delete rious.(/)  It  must  sufllce  lo  ob^ 
serve,  that  our  common  law(9n)  and  our  statu tes(n)  punish  all  injurioos 
adulterations.  But  stilt,  from  want  of  care  in  cooking  utensils,  and  from 
design,  principally  in  the  intermixture  of  wines,  health  is  very  frequently 
in  a  small  degree  injured;(o)  though,  unless  the  poisonous  infusion  be 
very  powerful,  by  habit  they  become  less  noxious.(p) 

All  medical  advisers  observe,  that  slow  and  complete  maaticaiionodht 
food  is  of  the  very  utmost  importance,  because  when  we  eat  too  fast,  with- 
out adequate  mastication,  we  not  oaly  do  not  assist  the  subsequent  di- 
gestion m  the  stomach,  but  send  the  food  in  too  large  masses,  and  in- 
troduce larger  quantities  than  the  ^i>tric  juice  can  at  once  combine 
with,  and  thereby  larger  quantities  will  be  propelled  thivugh  the  pylorus 

(2)  3  Good,  318  to  322;  3  Bell,  272.  (t)  Per  Dr.  Barlow,  Cyclop.  Pnc  Med. 

(a)  Cyclop.  Prac.  Med.  lit.  Dietetics^  tiU  Education  Pliysical. 

2  Boat.  375;  Stevens  on  the  Blood,  13,  r^)  4  Good,  202;  ante,  306,  n.  («.) 

U;  1  Par.  &  Fonb.  90;  5  Geo,  4,  c.  65;  )^^    .                 i     *      • '                u 

6  Gea  4,  c.  81,  9.  Ill    and  Buna's  Just    ,,  (0  ^'i^'^Tl      T^T"^^  ^ 
tu  V     •     Q.  u  ^he  antidotes;  2  Par.  &  Fonb.  203,  425, 

(S)  rsmilh.  207,  208.  214;  2  Par.  &    ^28,  433;  Uyan.  Med.  Jur.  250. 

Fonb.  449;  Copl.  Diet.  Prac  Med.  522.  ("»)  -»«  ▼•  J^^i^^on,  3  M.  &  S.  11,  31; 

(c)  Id.  ibid.;  1  Good,  16;  ante,  188.  Geo.  2,  c.  29,  a.  29,  30,  as  to  adulteimtkm 

(d)  Copl.  Diet  Prac.  Med.  Diarrhosa.      of  bread. 

r  (e)   A  lingular  case  has  recently  oc-        (n)  See  several  statutes,  1  Chitty,  Ge- 

curred  of  a  gentleman  in  full  health,  at  all  nenl  Prac.  42. 

times  when  he  ventures  to  eat  even  a        (o)  As  to  adulterated  food  in  genenl^ 

small  spoonful  of  ice,  immediately  feeling  see  1  Chitty,  General  Prac  42;  1  Par.  & 

a  distracting  pain  in  his  head,  as  if  perfo-  Fonb.  74^  374,  375;  2  id.  250,  265;  G. 

rated  by  a  bullet.  Smith,  214, 215.  Culinary  utensib  should 

(/)  2  Good,  417.  be  tinned,  and  the  copper  not  in  commu- 

(g)  Cyclop.  Prac.  Med.  tit  Dietetics,  nication  with  the  food  or  water  in  which 

and  tit  Disease;  Dr.  Johnson  on  Indiges-  it  is  boiled;  2  Par.  &  Fonb. 288, 289;  3  id. 

tion.  11,  12.    Nor  should  milk  be  placed  in 

(h)  See  Copl.  Diet  Prac,  Med.  tit.  Di-  leaden  vessels^  id.  ibid. 

arrhcea;  Cyclop.  Prsc.  Med.  tit  Dietetics.        (p)  G«  Smith,  66,  67. 
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without  having  been  adequately  acted  upon  bj  the  ^tric  juice,  and  be-  cnAP.xni. 
come  injuriously  oppressive  and  irritating  in  the  intestines.(9)     SufB-  Comsu* 
cient  has  been  said  upon  the  process  of  mastication  in  a  preceding    avcxov 
page.(f)  H»^™ 


The  Quantity, — With  respect  to  the  qumitily  of  food,  it  has  been  ob- 
served that  no  person  is  in  danger  of  starvation  who  can  take  and  digest 
even  so  small  a  quantity  as  a  pint  of  good  gruel  in  the  twenty-four 
hotirs$(«)  and  hence,  if  it  were  not  for  the  prejudicial  indul^nce  m  ar- 
dent spirits,  few  in  the  most  abject  state  of  poverty  would  die  from  hun- 
ger, although  they  would  not,  upon  such  low  diet,  evince  great  muscular 
stren^rth  or  nervous  energy.  But  the  principal  cause  of  illness,  corporeal 
as  well  as  mental,  is  rcphiion,  by  which  the  due  action  of  the  stomach  is 
imped  ed.(f)  There  is  no  subject  respecting  which  the  members  of  the 
medical  profession  have  more  zealously  evinced  their  integrity  than  this, 
for  they  are  constantly,  against  their  own  interest,  writing  and  prescribing 
temperance,  and  demonstrating  the  corporeal  and  mental  injuries  result- 
ing from  repletion. 

In  infancy  and  during  childhood,  adolescence,  and  puberty,  as  the 
growth  and  expansion  of  the  frame,  together  with  the  constant  waste  are 
to  be  supplied,  it  is  agreed  that  comparatively  more  nutriment  is  admis- 
sible than  in  the  adult,  but  the  excess  should  be  rather  in  the  frequency 
of  the  meals  than  in  quantity  at  one  time,  for  large  meals  overload  the 
stomach  and  lead  to  prejudicial  indigestion;  so  that,  instead  of  three  meals 
a  day,  (the  quantity  recommended  to  adults  in  the  earlier  period  of  life,) 
th^re  may  be  properly  five,  or  food  may  be  taken  as  frequently  as  natural 
appetite  may  excite.  The  food  should  be  mixed,  and  less  of  animal  nou- 
rishment taken  if  there  be  a  tendency  to  plethora.(u) 

As  re^rds  adtdta,  Mr.  Abernethy  observed,  that "  man  in  civilized 
life^  having  food  at  command,  and  finding  gratification  and  a  temporary 
hilarity  and  energy  to  result  from  the  excitement  of  his  stomacn,.  eats 
and  drinks  an  enormous  deal  more  than  is  necessary  for  his  wants,  or 
welfare;  he  fills  his  stomach  and  bowels  with  food  which  actually  putri- 
fies  in  those  organs;  he  also  fills  his  blood  vessels  till  he  oppresses  them 
and  induces  disease  in  them  as  well  as  in  the  heart."(2;)  Hjence  the  me- 
lancholy frequency  of  dyspepsy  and  hypochondriasis. (v)  llie  simple  rule 
which  every  one  ou^ht  to  follow  is,  that,  after  eating  a  meal,  there  ought 
not  to  be  any  conscious  excitement  or  sensation  induced  in  the  stomach 
by  the  presence  of  food  or  drink,  and  it  has  therefore  been  a  maidm  "  to 
feel' we  have  a  stomach  at  all  is  no  good  sign,"(z^  and  whenever  our  food 
or  our  drink  induces  much  sensible  excitement  m  the  system,  or  is  fol- 
lowed by  much  inaptitude  for  mental  or  corponeal  exertion,  we  may  as- 
sure ourselves  that  we  have  transgressed  the-  rules  of  temperance  in  some 
degree,  and  are  laying  the  foundation  for  disorder;  ana  when  the  food 
produces  any  sensation  of  diacon^ort  in  the  stomach,  as  a  sense  of  dis- 
tention, whether  attended  or  not  with  a  deeree  of  depression  of  spirits 
or  irritability  of  temper,  indigeation^  or  ratiier  morbid  sensibility,  has 
actually  commenced,  however  slightly,  and  if  the  initation  of  too  much 

(q)  Br.  Johnson  on  Indigestion;  Cy-        (t)  Arbuthnot  on  Aliments. 
clop<  Pimc.  Med.  tit  Dietetics.  (u)  Cyclop.  Pibc  Med.  tit  Kdoc»tion 

(r)  Ante,  180, 181.  Physicid,  688. 

(s)  Dr.  Johnson  on  Indigestion.    But        (x)  Mr.  Abernethy*s  System,  76, 
from  the  proceedings  in  Mas  v.  Juitieeg        (y)  See  description  of  this  melancholy 

IMMire,  2  Bar.  &  Cres.  386,  it  should  morbid  sensibility,  leading  to  suicide,  and 

seem  that  mere  bread  and  water  are  not  remedies.  Dr.  Johnson  on  Indigestion,  and 

suiBcicnt  nouriabment    to  sustain   the  Fletcher  on  Influenoe»  &c.  jmt  M. 
heakh  of  a  priNner.  (z)  Dr.  Johnson  on  Indigestion. 
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cstf  .Sfn  food  or  drink  be  c^iitiiHied,  poeitiTe  indigestion  and  dieeise  may  engneJ^u) 
C^jrAmj.  Bnt  perhaps  a  aiinilar  rule  will  be  more  readily  understood  and  applied. 
ASCI  or    Every  adult  should  cease  to  continue  eating  or  drinking  brfore  ntUurml 
BMkvrm    appetite  has  been  fully  satiated,  and  then  he  will  afterwards  actually  en- 
Aflv      j  '  ^i^g  result,  and  benefit  from  what  he  has  taken.    There  is  a  montent 
AyriwKM.  ^[^^Q  ii,^  relish  given  by  the  appetite  ceases,  and  a  single  monthfui  be- 
Tond  that  quantity  oppresses  a  weak  stomach;  and  Dr.  Paris  observes  that 
he  who  eats  slowfy  and  carefully,  and  attends  to  this  feeling,  will  never 
overload  his  stomach;  but  that  such  indication  may  not  deceive,  let  fam 
remember  to  eat  slowly  and  to  masticate  thorouffhly.(a}    Far  more  fre- 
quently by  the  auantity  of  our  food  is  the  stomach  irritated  and  its  nenres 
rendered  morbialy  sensible,  than  by  the  quality .f6)  It  has  therefore  been 
contended  that,  in  legislation,  instead  of  merely  prohibiting  excess  in 
drinking,  it  would  be  well  to  introduce  regulations  preventing  excess  in 
eating,  at  least  on  successive  days,  and  to  revive  the  ancient  statute,  which 
prohibited  more  than  two  courses,  or  other  irritamenta  gule,  with  a  hont 
of  "  entremets  "  and  "  hors  (Pmivres,^^  excepting  on  particular  grand  oc- 
casions,(c)  or  at  least  to  repress  the  practice  by  heavily  taxing  sack  in- 
dulgences.   It  has,  however,  been  remarked,  that  an  oecasumd  excess, 
like  occasional  abstinence,  may  not  be  injurious$((/)  and  it  is  only  eonti- 
nued  and  excessive  indulgences  that  in  a  healthy  frame  lead  to  any  bane- 
ful consequences.    And  we  submit  that  the  best  general  principle  is  not 
to  legislate  upon  this  subject. 

The  fourth  rule  is,  that  the  admixture  of  a  large  quantity  of  drink 
with  the  ftK)d  &;reatly  impedes  digestion,  not  only  by  over-distending  the 
stomach,  but  also  by  diluting  too  much  of  the  gastric  fluid,(e)  and  althooch 
Mr.  Abemethy's  rule,  not  to  take  any  considerable  quantity  of  liqnd 
during  the  meal,  or  before  four  hours  sdfter  it  had  elapsed,(/)  has  been 
questioned  in  its  general  application  to  healthy  per8ons,(g')  yet  the  pre- 
sent practice  of  avoiding  the  drinking  lai^  quantities  of  beer  or  water 
during  the  dinner,  but  confining  the  liquid  to  a  few  passes  of  vrine,  is 
considered  healthy,  as  not  only  stimulating  but  assisting  in  moistening 
the  food  without  neutralizing  its  utility,  or  too  much  distending  the  sto- 
mach or  bowels,  as  is  the  case  when  much  beer  or  water  is  taken  daring 
the  meal. 

Fifthly, — ^With  respect  ijo  the  frequencv  of  meals,  and  the  intervals 
between  each,  Mr.  Abemethy  recommended,  at  least  for  persons  of  weak 
stomach  or  digestion,  three  meals  in  the  course  of  the  day,  with  six  hours 
between  each,  or  four  meals  in  the  dav  when  the  stomach  is  still  weaker 
in  digestion«(A)  But  before  full  growth  has  been  attained  more  frequent 
meals,  even  as  often  as  natural  appetite  excites,  may  be  proper  in  prefe- 
rence to  large  meals  at  a  time.(t) 

Sixthiy. — if  the  party  be  weakly,  he  should  avoid  exercise  for  an  hoar 
or  two  aner  the  meal,  so  as  to  facilitate  digestion;  but  such  rest  is  not 
essential  where  the  party  lives  temperately  and  is  in  health.(iE:) 


(a)  Dr.  Johnson  on  Indigesdon.  (A)  Dr.  Johnson's  Indigestion,  citing 

(«)  Cyclop.  Prac.  Med  t»t.  Dietetics.  from  Mr.  Abemethy's  rules;  post,  460. 

ib)  Dr.  Johnson  on  Indigestion.  (t)  Cyclop.  Pmc  Med.  tit  £duaitioo 

le)  10  £dw.  3,  Stat  S;  4  Rla.Coin.  UU  Physicul. 

and  see  Cyclop.  Frae.  Med.  tit  Dietetics.  (k)  Id.  tit.  Disease.     A  medical  fnend 

(d)  Cyclop.  Prac  Med  tit  Disease.  recently  tried  an  experiment  alluded  to 

(e)  Id.  13;  but  see  Cyclop*  Prac  Med.  in  the  old  books.     Two  dogs  were  fed 
Dietetics.  copiously:  one  was  immediately  hunted, 

(/}  Mr.  Abemethy's  rules  for  Dyspep-  and  the  other  suffered  to  rest;  in  tbur 

tie  patients,  as  analysed  in  Dr.  Johnson's  Ivoun  after  taking  tiieir  meal,  both  were 

Indigestion;  and  see  post,  460.  killed;  and  in  the  stomach  of  the  dogthBt 

(g)  Cyclop.  Prac.  Med.  tit  Dietetics,  had  rested,  the  ibod  was  found  nearifiKB. 

per  Dr.  Paiia.  solved,  whilst  the  food  in  the  stonMh  of 
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^  With  i^pect  to  Kjrtfttfaliment  it  has  been  obAerved,  that  ail  the  ^  cuAr.fttt. 

tinn  of  solid  aliment  into  the  titmnach  iH  eHsentia)  l(>r  the  purpose  of  fui  nisii-  Goanw* 
ing  material H  lor  the  ri*pair  of  the  different  iextures^  so  a  supply  of  liquid    <^"cs  or 
nnHtter  is  neceasarj  to  replace  the  y?!it(/«  which  are  constant ly  ejected    HMAvrm 
froio  the  body  during  the  exercise  of  its  numerous  functions,  and  there-  „  ^^^ 
fore  the  drinks  ought  to  be  considered  as  real  alinient.(/}    The  nature    ^''*'*^ 
and  relative  value  of  every  liouid  aliment  have  been  described  in  some  Drink, 
modern  publications,  to  which  it  may  suffice  to  refer.(iii)    Water  in 
omall  quantities  is  considered  the  best  general  beverage,  especially  for 
those  who  drink  much  wine  after  dinners(n)  whilst  beer  in  moderation  is 
salubrious  to  those  who  take  little  wine  and  much  exerrise;(n)  and  a  small 
quantity,  as  a  table  spoonful  of  brandy,  miied  with  a  ^lass  of  water, 
appears  to  be  recommended  for  invalids.(o)    It  has  been  insisted  that  no 
liquid  should  be  taken  otherwise  than  in  small  quantities,  during  or 
immediately  after  eating$(/9)  but  Dr.  Paris  observes,  that  the  quantitr 
of  liquid  to  be  taken  at  meals  should  ilepend  on  the  description  of  food, 
and  on  the  sensation  of  the  individual,  though  it  seems  agreed  to  be  im- 
proper to  drink  immediately  btfore  a  meal.  (9;     We  cannot  particularize 
the  proportions  for  every  meaU  but  it  appears  to  be  agreed  that  for  those 
who  breakfast  soon  after  the^  ri»»e,  without  any  considerable  intervening 
exercise,  a  liquid  breakfast  is  the  best;  whilst  the  supper  immediately 
before  retiring  to  rest  should  be  a  Hght  repast.(r) 

Excess  in  the  quantity  of  drink  is  considered  not  to  be  so  prejudicial  as 
that  in  eating,  because  from  the  very  nature  of  the  former  ingests  it  is 
Boon  discharged  from  the  stomach,  and  from  the  bcxly  altogether,  by  the 
▼arioas  outlets,  whilst,  with  respect  to  substantial  foo«l  not  duly  digested^ 
the  stomach  and  the  bowels  long  remain  oppressed  and  irritated,  and  the 
ccHisequence  is,  that  a  sastric  and  constitutional  irritation,  much  worse 
than  mere  stimulatiitn  from  liquids,  is  kept  up  for  a  long  time  after  each 
immoderate  and  ill-digested  meaL(«)  Still,  however,  the  use  <if  undiluted 
ardent  spirits,  or  quantities  of  wine  in  excess,  are  rapidly  injurious,  espe- 
cially affecting  the  lungs,  brain  and  liver,  and  iflduciog  numenms  other 
disorders,  particularly  amongst  those  who  have  scanty  fou<l,(f^  and  the 
pyloric  orifice  of  the  stomacn  has  often  been  found  indurated  in  dram 
drinkers;(ii)  whilst,  on  the  other  hand,  the  indiscreetly  drinking  cold 
water,  or  taking  an  ice,  when  in  a  state  of  heat  and  perspiration,  has  fre- 
quently occasioned  immediate  death.  {peS  A  small  quantity  of  tepid  water 
with  a  spoonful  of  brandy  infused  is  tfie  safest  beverage  whilst  in  that 
slate.  As  it  has  been  discovered  that  in  cider  and  wine,  lead  or  other 
delelerious  matters  are  frequently  infused  to  prevent  acidity  or  improve 
flavour  or  appearance,  great  care  is  essential  in  examining  all  these 
beverages,  especially  before  they  are  taken  freely.(iy)  But  as  to  the  quan- 
tities as  well  as  qualities  of  drink,  it  has  been  observed,  that  tlie  animal 

the  other  appeared  scarcely  to  have  un-  {q)  Cyclop.  Prac.  Med.  tit.  Dietetics, 

derffone  any  cliange.  (r)  Id. 

(7)  Cyclop.  Pmc.  Med.  tit.  Dtetetica,  («)  Dr.  Johnion  on  Indtgestion. 

by  Dr.  I^aris,  where  fee  an  enumeration  (/)  2  Par.  &  Fonb.  58,  60,  433  to  439; 

and  coffiskleration  of  every  description  of  1  Pwr.  &  Fonb.  293  <  G.  Smith,  42, 43,  S8, 

drink.  59;  Dr.  Park's  Inquiry,  323,  324;  and  it 

(»)  Id.  ib.;  Mr.  Aberaethy's  rulei;  Dr.  has  recently  (in  A.  D   1834)  been  estab* 

Johnson  on  indij^estion,  post,  456.  lished  that  at  the  Lunatic    Aayhim,  at 

(n)  Dr.  Jolin«on  on  indigestion;  Cy-  HanweU,  in  Mddleiiex,  out  of  eighty 
ck»p.  Prac.  Med.  tit.  Dietetics;  but  care  deaths  seventy-two  were  caused  by  dia- 
ls essential  lo  discover  its  qualities,  1  Par.  eases  of  the  lungs  or  brain,  brought  on  by 
&  Fonb.  91,  330,  350,  351.  the  immodemtc  use  of  ardent  spirita. 

(o)  Dr.  JohnMn  on  UvligestiGii.  {u)  Dr.  Johnson  on  IndigesiioD. 

0»)  «ee  Mr.  Abemethy's  nrks;  Dr.  {9)  Q.  Smith,  ST^  58. 

Jolinson  on  Indigesiion,  and  post  (y)  S  Pmi&  Fonb.  340^  344^  345, 348^ 
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CBAP.xitL  fanctions  are  so  much  ii)flaenced  by  habii  that  the  operation  of  food,  and, 

Goimiiv-  indeed,  of  all  descriptions  of  ingesta,  is  most  remarkably  modified  bj 

ASCI  ov    habit,  so  that  bj  it  even  poisons  become  comparatively  innoxious;  and  thus 

Hbaltb    it  is  that  immense  potations  of  spirituous  liquors  may  gradually  be  borne. 


bot  if  the  increase  should  be  too  great,  the  sensibilitjr  of  the  stomach  mwy 
m^rkif— .  ^^  i^Qgih  occasion  even  a  single  glass  to  produce  violent  and  fatal  irri- 

tation.(z) 
Mr.  Aber*  Dr.  Johnson  has  thus  analyzed  Mr.  Abemethy's  rules  for  diet,  to  be  ob- 
^^^T^*  served  in  dyspeptic  cases  and  hypochondriasis,(a)  and  which  Mr.  Aber- 
?^  ^  nethy  considereu  would  be  salutary  and  expedient  to  be  observed  also  bjr 
the  healthy  to  preserve  or  continue  health.  1.  The  food  should  be  of  the 
most  nourishing  and  readily  digestible  kind.  2.  The  quantity  taken  at 
a  meal  should  not  be  more  than  it  is  probable  the  stomach  wilt  perfectly 
digest.  S.  The  meals  should  be  taken  at  reeular  periods  iif  six  hoars 
three  time^  a  day;  and  when  the  stomach  can  digest  very  little  food  thej 
may  be  taken  four  times  in  the  twenty-four  hours.  4.  Every  meal  of 
food  should  be  reduced  to  minute  subdivision  and  pulpy  consistence  by 
nsastication  or  otherwise,  and  suffered  to  remain  in  the  stc»mach  unmixed 
with  liquids,  in  expectation  that  it  will  t>e  dissolved  by  the  juices  of  the 
itomach.  5.  Drink  should  be  taken  four  hours  after  each  meal,  allowine 
tkM  time  for  its  perfect  dtgestinn,  and  two  hours  for  the  conveyance  of 
liquids  from  the  stomach  before  the  pulpy  food  be  again  received. 
6.  The  drink  then  taken  should  not  contain  fermentable  subi^tances.  It 
should  be  boiled  water,  which  may  be  flavoured  with  toast,  or  prevented 
from  producing  a  qualmish  state  of  stomach  by  pouring  it  up«in  a  trivial 

auantity  of  powdere<l  ginger.  "  But  it  is  not  meant  by  these  rules  to 
ebar  persons  from  taking  a  small  tea-cup-full  of  liquid  with  breakfast, 
or  a  glass  or  two  of  wine  with  dinner,  if  it  seem  to  promote  the  digestion 
of  their  food." 
Extent  of  As  connected  with  medical  jurisprudence,  we  may  here  observe,  that 
^V^  diinr  ^h^n  it  ig  n  /e^a/  duty  to  provide  proper  food,  the  mere  omission,  though 
mf '^te  unconnected  with  imprisonment  or  other  external  injury,  may,  when  it  has 
fooSl'md  ^  tendency  to  positive  injury,  or  even  bodily  distress,  be  the  subject  of 
Ksttainex-  criminal  prosecution,  where  the  sufferer  is  an  infant  or  incapable  of  pro- 
viding for  himself;  and  even  an  indictment  for  murder  if  death  ensue,  or 
for  a  misdemeanor  when  ill-health  only  ensues,  may  in  some  cases  be 
sustained;  as  against  parents,  parish  officers,  and  jailers  neglectins,  con- 
trary to  their  respective  duties,  to  provide  sustenance.r6)  But  if  there 
be  no  legal  duty  to  provide  sustenance,  tlien  a  party,  however  moralhf 
guilty  of  a  crime  in  withholding  it,  is  not  indictable;  as  where  a  person 


363,  435,  436(  G.  Smith,  245;  1  Paris  &  poor,  or  any  one  standing  in  imme^Uaie 

Fonb.  74;  Adulteration  of  Beer,  &c.  1  want,  must  be  relieved  by  the  local  ofll- 

Paris  &  Fonb.  377,  378,  380.  cers,  wherever  the  pauper  may  be,  with- 

(«)  EL  Blum.  5fi.  58,  and  Ke  3  Bort.  ~*  !^I^^°  '?f "'  ^"'S'"*"*'  jSLllrvI 

i#;o  *#«  iTQ  ^      ^  are  indictable,  id.  334;  Hex  v.  Mtrediih 

\w  lo  17 J.  jjygjj  ^  jjy  C.  C.  46;  ite  V.  Boidh,  id. 

(a)  Dr.  Johnson  on  Indigestion.  47.  j^gx  v.  Warren,  id.  48.     So  parish 

(6)  1  Chitty's  Gen.  Prac.  34>  35;  Selfe  officers  must  support  an  illegitimate  child 

esse,  I  East,  P.  il,  336;  1  Leach,  Cr.  C.  without  regard  to  the  liability  of  the  pa- 
137, 163,  S.  C;  Eex\»  Ridley,  3  Camp. '  rents,  and  without  any  order  of  jiistioes» 

R  650,  Hex  ▼.  Gtmld,  Salk.  381;  Bex  v.  Baye  r,  Bryant,  1  Hen.  B.  353.    If  alter 

fHend  and  wife,  Russ.  8b  Ry.  Cr.  Cas.  a  justice's  order  of  maintenance  it  tie  not 

90;  BiBX  r.  Merediih,  Russ.  &  R.  C.  C.  46;  proyided,  then  dearly  an  indictment  is 

3  Paris  &  Fonb.  110.  (a)    As  to  the  obli-  sustainable,  Bex  y.  Moorhouee,  4  DougL 

gation  of  parenta  and  rekUiona  and  fHarieh  388;  Cald.  554^  S.  C.    But,  semble,  there 

ofieere  to  supply  food,  and  mode  of  en-  is  no  reason  why  the  parisli,  to  which  the 

mcing  performance,  see  Bum's  Justice,  pauper  belongs,  should  not  be  oompella* 

Poor,  iiLi  of  the  relief  and  ordering  of  hie  to  reimburse,  MS.  Bum,  Poor,  334; 

the  poor,  96th  ed.  163  to  350.    Camtai  4  Bk.  C.  197,  n.  15.  B.  ^ 
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had  an  idiot  brother,  who  was  bed -ridden,  in  his  house,  and  left  him  in  ORAP.xiit 
a  dark  room,  wiiboat  suflicient  warmth  or  covering,  it  wati  decided  (hat  C«vnso- 
such  inattenti«»n  was  not  sufficiently  criininHl  in  law  to  sustain  an  indict-    akcxov 
ment,  because  he  was  under  no  legal  obligation  to  clothe  Wis  bnither.(c)    "■^^'** 
It  mi|rhtbe  Jesirable  that  natural  benevolence  and  charity  should  in  these  h^^Him. 

c<ise8  bi»  Irgally  enforced,  by  compelling  every  one  capable  of  doing  so 

inahmthf  to  relieve  his  distresi^ed  leltow  creature,  affunling  him  an  tm- 
m$diaH  suniinary  remedy  for  reimbursement  against  the  parish  officers, 
as  in  case  of  a  casual  pauper  who  breaks  his  leg.(//)  Parochial  relief  in 
the  shape  of  food  or  mon(*y  is  only  to  be  afforded  to  thiwe  who  are  willinr 
bat  analde  to  work.(e)  but  parish  officers  are  compellable  to  find  wore 
for  paupers,  anil  feed  or  remunerate  them  in  return,  and  if  they  cannot 
find  work  they  most  still  feed  them.(^  Person*  imprisoned  under  cri- 
minal process  or  sentence  must  be  nftered  W(»rk,  or  be  adequately  fed 
and  provided  with  proper  clothing  and  bedding. (/)  But  if  a  prisoner, 
ev«n  before  trial,  be  able,  but  refuse  to  W4irk,  according  to  the  prison  regu- 
lation, he  is  not  entitled  under  the  4  Geo.  4,  c.  64,  s.  17,  even  to  bread 
and  water;(g)  and  there  are  regulations  respecting  the  fo^id  and  mainte- 
nance of  persuns  imprisoned  on  civil  process  which  prevent  death  from 
starvation, (A)  and  those  who  are  able  to  purchase  beyond  the  mere  prison 
allowance  are  protected  from  extortion  by  jailers.  &c.(t}  Dnmkennew 
is  punishable  in  the  ecclesiastical  courts,  and  by  a  penalty  recoverable 
before  a  justice  of  the  peace.(j)  But  further  regulations  have  become 
essential. 

We  have  in  a  precedinz  chapter  taken  a  full  view  of  tli«  ftnction  of  Fifthly* 
digestion  atid  its  orgaiis.(A;)     We  then  saw  that  dissestion  is  the  process  Due  diges. 
by  which  fo<id  received  into  the  stomach  is  rendered  pultaceous,  and  by  tion,  natu- 
which  the  iiutriti(»us  parts  of  the  food  are  in  a  degree  assimilated  with  (he  '^  ^7*" 
blood  and  carried  through  the  absort)ent  veasels  into  the  thoracic  duct,  ^!^e^7 
and  thence  into  the  subclavian  vein,  and  there  intennixed  with  the  re- 
turned blood  from  the  veins,  and  (hen  passed  into  the  right  auricle  of 
the  heart,  whilst  the  residue  is  carried  off  from  the  system  as  waste. 
Digestion  is  principally  performed  in  the  stomach  by  the  influence  of  the 
gastric  juice,  but  in  u  healthy  state  it  is  completed  in  the  small  intes- 
tine8.(/)    The  operation  of  perfect  digestion  we  have  seen  is  usually  per- 
formed between  three  and  six  hours  after  the  meal,  depending  as  well 
upon  the  description  of  the  nutriment  as  the  state  of  the  stomach;  but 
usually,  at  tl)e  expiration  of  five  or  six  hours,  the  stomack  should  be 

•  •  '  — 

(e)  See  cbserration,  2  Par.  8b  Fonb.  111.  nor  is  there  atiy  analogy  between  the  case 

Id)  Bex  V.  Stniiht  2  Par.  &  F.  449.  of  a  person  at  large;  who,  as  Best,  J.  ob- 

(e^43  Kliz.  c.  2,  s.  1<  Bexr,  Juttiea  served^  has  no  claim  for  maintenance 

YorKshirtj  2  Bar.  &  Cress.  386.  unless  he  will  work,  and  a  person  impru 

(jf)^  Geo.  4,  c.  64;  5  Geo.  4»  c.  85;  sone^/ ag;sunst  his  will;  and  it  is  submitted 

see  notes,  2  Bar.  &  Cres   286;  5  Dow  I.  that    evety  person  who  b  imprisoned, 

&  Ry.  olO,  S.  C;  Burn^s  Jus.  tit.  Gaol,  should,  before  trial,  be  fed,  at  least  on 

26th  ed.  993  to  1053;  Tidd's  Prac.  9th  ed.  bread  and  watei)  without  being  tompelkd 

372,  373.  io  work  with  other  prisoners  at  so  do- 

(g)  Rex  V.  Jtutiees  YarJukirtf  2  Bam.  grading  an  employment 
&  Cres.  286.     But  it  must  be  confessed        (A)  Bum's  Jus.  tit.  Gaol,  26th  ed.  993 
tliat  although  that  decision  may  be  correct  to  1053;  Tidd's  Prac;  9th  ed.  372,  373. 
upon  tlie  constmciion  of  the  statute,  yet        (j)  32  Geo.  2,  c.  28;  Tidd's  Prac  9th 
the  law  thereby  declared  u  repugnant  to  ed.  229  to  231, 372,  373i 
general  principle,  which   supposes  that        (J)  Bum's  Ecc.  Law^  iit  Drunkenneasb 
every  man  sbalX  before  trial,  be  presumed  21  Jac.  1,  c  7;  Bum's  Jiuitices,  tit.  Ale- 
innocent    It  is  a  strong  position,  that  any  houses,  xiii.  ziv.;  Par.  &  Fonb*  88»  89. 
man  upon  a  mere  charge  of  crime,  which        (ft)  Ante,  171  to  221;  see  Copl.  Uict 
may  tum  out  malicious^  shall  be  com-  Prac.  Med.  tit  Digestive  CanaL 
peUed  to  work  at  a  tread-null  or  starve,        (/)  Ante,  191. 
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esAF.Jiin.  tmpfied.(m)  If  the  gtomach  be  weak,  or  the  meal  in  exccsi,  the  iKges* 
Qmwnm^  ton  wilt  be  still  Itmgfr  protracteil;  ami  a  Henae  of  indigeiitiun  will  Im 
— —  —  pf rceived,  which  if  imt  rrlieved,  or  if  Nucceasiyelv  repeated,  will  soon 
become  one  of  the  mogt  melancholy  disortler8.(n)  The  larger  intestinea 
retttin  the  refuse  of  the  food  and  the  secretions  a  much  longer  time,  and 
U)e  Irame  may  be  continued  in  a  healthy  state  If  there  be  a  discharge  of 
tlie  fsBces  once  in  twenty-four  hoursi;(o)  we  have  seen  that  evacuation 
through  that  channel  in  much  less  than  the  cutaneous  secretion.(  j»)  Bat 
if  the  digestion  in  the  stomach  or  the  discharge  of  the  faeces  be  protract- 
ed much  beyond  these  peritMls,  the  frame  becomes  disordereil,  and  a 
state  of  habitual  indigestion  or  constipation  prevails.  Many  are  tlie 
works  on  the  proper  ti  eatntent  to  be  observed,  and  among^it  others,  none 
more  deserving  nf  attention  that  that  of  Or.  Jol)ns(m(9)  Regimen  by 
reiiuciion  of  divt  here  becomes  essential,  but  the  avoidance  of  pur^tivea 
ia  in  general  recofniueiirled,(r)  and  lavements  or  injections  are  preferred. 
Habitual  indigestion,  if  not  relieved,  leads  to  dyspepsy^  nervous  irrita* 
bilny,  mental  despondency,  hypocondriasis,  madness  and  many  other 
ailments  of  bndy  and  mind  (a)  It  i»  theref(»re  scarcely  nece^isary  to  ob* 
serve  the  necessity  tor  moderation  and  reduction  of  diet  to  avoid  the 
oialady  and  for  obtaining  the  earliest  and  beat  advice  as  regards  the  ap- 
propriate remedies,  when  it  has  appeared. 


Sixthly, 
Dueedu« 


Some  observations  have  already  been  made  on  this  subject.(l}  It  is 
scarcely  necessary  to  suggest  that  even  at  the  very  earliest  development 
of  mental  intelligence  the  mind  should  have  the  best  example  constantly 
presented  for  its  observance  and  imitation,  and  when  bad  temper  appears 
during  infancy,  it  is  nut  to  be  increased  by  excitement  or  attempts  to 
correct  it,  at  least  until  the  powers  of  reasoning  have  been  develope«l,(ti) 
and  the  education  throughout  from  infancy  to  manhood  should  be  adapt- 
ed to  the  natural  capacity  of  the  child,  and  if  there  be  apprehension  of 
the  development  of  any  hereilitary  mental  defect,  tlie  education  and  ha- 
bita  should  be  so  selected  as  to  avert  the  predisposition.(x)  The  u»»Qal 
hours  of  education  and  crowded  accomplishments  are  decidedly  injurious 
to  the  health  of  females,  though  less  so  to  boys,  because  it  is  the  proper 
practice  to  allow  ihem  more  exercise  and  vigorous  relaxation.(y)  Whilst 
It  ia  admitted  to  be  impolitic  by  public  general  measures  to  attempt  to 
compel  education,  yet  in  no  country  are  Siere  so  many  voluntary  estab- 
liahments,  with  the  laudable  view  of  offering  gratuitous  education  as  in 
England,(;r)  aind  in  the  act  for  limiting  the  hours  for  children  to  work  in 
factories  and  mills«  there  is  an  imperative  clause  compelling  a  part  of 
the  day  to  be  devoted  to  the  due  instruction  of  the  children,  the  legidla- 
tmr^  thereby  evincing  their  full  sense  of  the  expediency  of  educating  the 
children  of  the  labouring  classes,  (a) 

It  would  be  beyond  our  limits  to  give  even  an  outline  of  the  whole 
course  of  education  of  either  girls  or  boys;  but  it  may  be  observed  that 
it  in  ^neral  is  too  much  for  display  and  too  little  regard  is  paid  to  morals 
or  principle.  Dr.  Barlow,  in  his  excellent  observations  on  Physical  Edo- 
oation«  has  observed  that  it  is  a  great  mistake  to  conceive  that  education 


(ffi)  Ante,  191  { Johnson  on  Indigestion, 
(h)  Id.  ib. 
(o)  Ante,  210. 
Ip)  Ante,  431. 

Ig)  Dr.  Johnson  on  Indigestion, 
(f )  id.  27, 90. 

(A)  M.  ib.  per  Udg  and  see  2  Paris  & 
Fonb.  144  to  146;  4  Good,  ST, 

(Q  Ante*  363  {  see,  in  genend.  Cy- 


clop. Prac  Med.  tit  Education  Pbv«- 
caL 

(ti)  Per  Dr.  Bariow,  Cyclop.  Prac 
M«l.  tit  Education  Phystcal. 

(op)  Cyclop.  Prac.  Med.  tit.  Insanity. 

(v)  Cyclop.  PncMed.  Education  Pby^ 
sicaM  Dr.  Johnson  on  Indigestion. 

(t)  Ante,  366. 

(a)  3  01 4  Wm.  4^  c.  103. 
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advances  in  proportion  to  the  hours  in  the  daj,  and  the  number  of  days  chap,  xiil 
devoted  to  it     Under  the  system  of  education  which  prevails,  years  are  Cohtihtj- 
wasted  in  pursuits,  which  ought  not  to  occupy  a  tenth  part  of  the  lime,  if   ^"°*  "' 
their  value  were  rightly  estimated  or  the  real  powers  of  the  mind  were      *tn^ 
properly  directed.(o)    We  have  seen  that  the  art  of  memory,  and  we  HApni 

mignt  add  of  all  mental  advancement,  is  attention,  and  hence  the  necessity 

of  excitine  and  continuity  mental  attention,  whilst  we  attempt  to  instruct 
youth,  and  which  can  never  exist,  unless  a  lively  interest  be  excited  in  pro* 
portion  to  the  early  development  of  the  mental  faculties.  Hence  the  absur- 
dity of  tormenting  an  infant  mind  with  drv  and  unconnected  letters  and 
passages  from  the  dead  lan^ages,fc)  the  ultimate  utility  of  which  he  can* 
not  then  perceive  or  appreciate  sufficiently  to  command  adequate  atten- 
tion,  when  the  same  days  and  hours  would  animate,  cheer  and  expand  his 
mind,  if  they  were  employed  in  interesting  and  instructive  works  in  his 
native  languase.  The  i^orance  of  most  young  men  and  women  of  the 
history  even  m  their  native  country  (in  reading  which  they  would  have 
acquired  and  retained  the  recollection  of  instances  of  noble  or  base  cha- 
racters, presenting  to  them  examples  for  imitation  or  avoidance)  is  indeed 
lamentable.  When  the  zest  for  knowledge  has  towards  the  ase  of  puberty 
been  established,  then  would  more  properly  be  demonstrated  the  value  of 
classical  attainments  to  boys,  and  of  French  and  Italian  to  girls,  a  few 
hours'  pursuit  of  which  during  the  remaining  years  of  scholastic  education, 
would  be  more  availing  than  the  ten  years'  usual  study  at  a  grammar 
school,  since  the  advancement  of  mind  would  then  have  informed  the 
youth  of  the  necessity  for  those  attainments  to  enable  him  to  cope  with 
men  of  learning  instead  of  borrowing  from  mere  translations.  On  the 
other  hand,  from  the  age  of  puberty  the  necessity  for  attention  to  didactic 
works  instead  of  novels,  may  be  adequately  impressed  so  as  to  form  the 
moral  character,  at  present  too  little  regarded. 

Moreover,  to  improve  the  mind,  young  women  as  well  as  men  should, 
at  tlie  age  of  puberty,  be  assisted  in  forming  a  common  place  book,  in 
which  mey  should  afterwards  insert  their  own  analysis  of  the  best  in- 
stances of  character,  and  melancholy  consequences  of  vice,  with  short  ex- 
tracts from  the  compositions,  and  references  to  fine  works  from  which 
these  have  been  culled.  The  formation  of  these  analyses  and  extracts 
would  compel  the  mind  to  take  a  more  particular  and  accurate  view  of 
what  has  been  read,  and  will  consequently  more  deeply  impress  the  me- 
mory with  the  point,  and  form  a  constant  resource  for  reference  and  im- 
provement, assisting  not  only  in  the  composition  of  interesting  letters,  but 
even  in  superior  essays.((f)  But  above  all,  as  it  will  be  admitted  that  the 
object  of  education  is  to  fit  human  beings  for  maintaining  their  social 
relations,  and  performing  all  their  several  duties  in  life,(e)  we  submit  that 


(b)  Per  Dr.  Barlow;  Cyclop.  Prac.  See  the  recent  work  by  Captain  Head, 
Med.  tiL  Education  Physical,  ante,  363,  called  « Bubbles  from  the  Brunnens  of 
364.  Nassau,"  and  Lytton  Bulwer's  **  England 

(c)  Dr.  Bariow  justly  observes  that  and  the  English.'* 

many  of  our  clssncal  books,  tohieh  mere  (d)  There  are  some  quaint  but  ezcel- 

itoue  are  condemned  io  read,  require  not  lent  observations  on  the  utility  of  common 

only  mature  intellect,  but  also  considers-  placing,  in  Roll's  Abridgment,  Preface, 

ble  knowledge  oftheworid,  for  their  com-  which,  thoiu^h  more  immediately  appli- 

prehension,  Cyclop.  Prsc.  Med.  tit  £du-  cable  to  the  law,  will  yet  be  found  useful 

cation  PhyncsL    It  is  perfectly  absurd  to  to  all  students;  and  see  North's  Life  of 

employchildren  as  it  were  in  spelling  the  Lord  Keeper  Guildford,  vol.  i.  20.     At 

best  authors  at  an  age  when  they  are  whol-  first  an  alphabetical  arrangement,  or,  at 

ly  insensible  of  the  beauty  either  of  the  least  a  more  simple  outline,  than  that  of 

ideaa  or  the  compontion,  and  are  tauriit  Locke,  would  be  preferable. 

hvpocriticaUy  to  pretend  to  admire  what  (e)  Cyclop.  Pnc  Med.  tit  Education 

tbqr  do  not  und^stand,  much  less  feeL  Physical. 
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4xiAP.xm.  during  the  last  two  or  three  jean  of  jmpilfaige,  the  principal  rdatire 

CsHTiw.  duties  of  life,  whether  domestic  or  public^  should  be  eradnallj  taught, 

AvoB  or    ^nii  the  just  principles  upon  which  thej  are  founded  fully  explained,  and 

**  Ain^    afterwards  a  course  of  written  questions,  in  the  nature  of  exercises,  should 

HAvnimi.  ^  stated,  and  the  pupils  required  to  eive  their  answers  or  opinions  in 

' writing,  with  the  grounds  upon  which  uiey  are  founded,  and  with  refer* 

ences  to  any  applicable  instances  or  authorities  in  history  or  didactic 
works;  and  the  examination  of  these  should  be  so  arranged  as  to  prevent 
the  possibility  of  borrowed  answers,  and  call  forth  the  actual  result  of 
the  pupil's  own  research  and  mind.  Pupillage  ought  not  to  be  considered 
complete  until  a  degree  of  originality  in  the  mind  of  each  pupil  has  bera 
evinced,  at  least  on  the  most  important  of  the  questions  on  jpropriety  oC 
conduct^  In  these  exercises,  however,  the  judicious  remark  of  Dr.  Banow 
should  be  kept  in  view,  namely,  that  although  the  minds  of  the  ^ouog 
should  be  exercised  in  all  the  faculties  by  which  their  social  comUtion  in 
after  life  is  to  be  maintained,  yet  in  this  pursuit  some  attention  should  be 
^ven  to  the  natural  order  of  their  development,  for  some  precede  others 
in  activity,  and  become  more  quickly  matured.  As  objects  of  landable 
example,  it  may  be  well  to  examine  these  in  public,  but  to  spare  the  feel- 
ings, and  prevent  the  risk  of  injury  from  intimidation  on  the  part  of  thoee 
who  are  less  able,  they  shoula  be  examined  in  private  untd  they  feel 
themselves  competent  to  press  for  more  public  examination. 

By  puvsuine  a  meliorated  system  ot  moral  education*  it  may,  pn** 
haps,  be  hoped  that  in  England  may  be  averted  the  melancholy  conse- 
quences of  demoralization  which  we  have  seen  M.  Esquirol  has  unpoted 
to  the  youth  of  France.(/) 

As  r^ards  the  duties  of  religion,  it  is  essential  that  they  should  be 
earljr  inculcated,  as  well  as  morality.  The  directions  of  the  parent  ott 
this  important  subject  with  respect  to  particular  tenets,  should  be  strictly 
observed,  as  it  b  of  essential  importance  that  there  should  be  no  finnily 
disunion  upon  diis  subject  But  it  is  a  main  point  in  education,  to  in- 
culcate the  just  principles  of  toleration,  so  as  to  prevent  ^outh  from  de- 
snisine  or  treating  with  contempt,  persons  of  a  different  faith,  but  r^ard 
all  alike  as  brothers.  Courts  of  law  and  equity  always  consult  diese  prin- 
ciples; and,  therefore,  where,  from  want  of  express  directions  in  a  will,  a 
suit  in  Chancery  was  instituted,  and  it  appeared  that  the  Ceither  was  a 
Presbyterian,  and  he  had  appointed  a  clergyman  of  the  Church  of  Eng- 
land and  two  Presbyterians  the  testamentary  guardians  of  one  of  his  chu- 
dren,  and  the  former  thinking  it  his  duty  to  inculcate  church  principles, 
and  the  latter  two  their  own;  the  Chancellor  decreed  in  their  favour,  the 
other  relations  of  the  child  being  Presbyterians,  and  the  presumption  be- 
ing that  the  testator  must  have  intendea  that  the  child  should  be  educated 
in  the  same  teneta*(^) 

Upon  the  subject  of  religion  and  study,  and  the  due  employment  of 
the  day.  Lord  Coke  observes,  ''  Nunquam  prosper^  succedunt  res  hu- 
manas  ubi  negliguntur  divinae,  wherein  1  would  have  our  student  follow 
the  advice  given  in  these  ancient  verses,  for  the  good  spending  of  die  day: 


**8ex  horas  lomMS  totideoi  des  legibot  sequi^ 
Qttatuor  onbia,  dei  epulbque  doat. 
Quod  aupereit  ultrd  man  nigire  aaBsiui."(A} 

In  other  words,  six  hours  for  sleep,  the  same  to  the  study  of  the  law, 
four  hours  for  prayer,  two  for  eating,  and  the  remaining  six  for  sin^ng 
praises.    But  tnis  latter  precept  rather  savours  of  Uie  conceit  of  the  tunes 

(/)  Ante,  371.  (g)  AoMte  v.  £]tor^  3  P.  W.  51. 

(A)  ThoniM'tCo.  Lit  voL  i.  p.4. 
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and  18  not  to  be  taken  as  literalljr  to  be  observed,  for  it  affords  no  time  OHAf.xiB. 

for  general  reading  or  for  exercise  or  reflection,  die  latter  of  which  un-  Comm. 

questionabljr  is  of  we  greatest  importance  as  re^jards  ail  mental,  moral,  »^^^ 

and  religious  improvement;  indeed,  it  would  be  well  if  every  educated  ^^'"^ 
individual,  especially  in  early  life,  would  devote  a  few  minutes  each  day 

to  retracing,  companmr  and  reflecting  upon  his  conduct  and  attainment  ■' 
of  the  preceding  day.(t) 

Moderate  labour,  the  necessary  lot  of  the  greater  part  of  mankind,  Seventhly, 
when  of  a  healthy  nature,  and  in  the  open  air,  and  accompanied  by  a  M^^' 
contented  mind,  maj  be  r«rarded  as  beneficial  and  conducive  to  the  aue  ^^ 
exercise  of  the  functions  otlife,  as  exercise  for  pleasure  taken  by  the  af- 
fluent; but  if  excessive  or  ill-reauited,  it  is  injurious  and  debilitating  to 
the  mind  as  well  as  the  body.fi )  The  de^e  of  labour  which  can  be 
borne  with  impuni^  has  of  late  been  much  discussed;  and  it  is  admitted, 
that  severe  labour  is  not  only  baneful  to  infants  and  youth,(ilr)  but  also  is 
injarious  to  adolts,(A:)  especially  some  employments  m  bad  atmosphere, 
and  long-contintted  aig^ng,  especially  ditching,  which  frequently  among 
country  labourers  occasions  hernia.  An  erroneous  estimate  was  the  bas» 
of  the  recent  factorv  act,  which  supposes  that  after  attaining  the  ase  of 
eighteen^  the  indiviaual  is  capalde  or  bearing,  in  a  confined  atmosmere, 
continuous  labour  for  twelve  hours  during  six  days  in  the  weeK,  but 
which,  especially  in  a  confined  atmosphere,  and  even  allowing  thereout 
ime  hour  and  a  naif  for  meals,  must  oe  injurious  to  growth,  iniich  con- 
tinues until  the  age  of  twenty-three  or  more.(/|  Mn  Ferguson,  in  his  able 
speech  on  that  bin,([m)  demonstrated  that  twelve  hours  was  too  much  la- 
bour for  a  person  or  that  age;  and  Dr.  Combe,  in  his  recent  publication, 
has  clearly  shown  that  no  one  under  the  age  of  twenty-three  years  should 
be  employed  in  active  service  in  the  army,  and  that  very  few  who  are 
enlisted  at  an  earUer  age,  live  till  the  age  of  twenty-three,  and  if  they 
live,  thev  are  most  of  me  time  in  an  ho6pital,(n)  a  truth  which  ought 
practically  to  occasion  many  alterations  in  our  municipal  rcanilations. 
We  have  seen  that  less  labour  should  be  enforced  or  even  allowed  in 
confined  atmosphere  than  when  exposed  to  an  open  and  salubrious  atmo- 
sphere. To  secure  that  the  labour  of  infants  in  factories  or  mills  shall 
not  be  greater  than  they  can  without  prejudice  endure,  every  child  under 
the  age  of  thirteen  must  appear  in  person  before  a  surseon  or  physician, 
and  the  latter  roust  in  a  prescribed  form  certify  that  the  child  has  been 
examined  by  him,  and  is  of  the  ordinary  strength  and  appearance  ot  a 
child  of  nine  years,  &c.  according  to  the  fact. 

It  is  also  clear,  that  whilst  m(3erate  exercise  of  the  mental  faculties 
is  actually  conducive  to  the  growth  and  strength  of  the  brain  and  to  men- 
tal happine8s,(o)  yet,  on  the  other  hand,  excessive  mental  labour  leads  to 
mental  debility  and  even  insanity .(/>)  As  regards  the  law,  there  is  not, 
except  in  the  case  of  apprentices,  any  positive  compulsion  to  labour,  un- 
less it  be  part  of  the  punishment  prescribed  by  statute  after  conviction 
of  some  crime  or  offence,  when  not  only  criminal  courts,  but  justices  of 
the  peace,  in  many  cases,  have  the  power  of  sentencing  to  hardf  but  still 
regulated  labour.    However,  paupers  and  persons  imprisoned  on  a  charge 


(t)  For  an  outGne  of  proper  education,  (m)  In  the  House  of  Commons,  26th 

and  all  education  and  attainmenti^  lee  Feb.  A.  D.  1833. 

Aid.  El.  f  hy.  Introd. /w  tef .  (n)  Dr.  Combe'a  Principles,  &c. 

0* )  Copl.  Diet  tit  Arts  and  Employ-  .  .  rv*4*.«  p«^   ii-^   ♦;♦   im.i^*;^ 

mema,  1  Par.  fc  Fonb.  89, 90,  126, 127.  ^M  ^r^'  *^~-  ^^'  ^^  Education 

ik)  Cyclop.  Prac.  Med.  tit  Artiaos,  ^^'"y**^*'- 

Diseases  of;  ante,  449.  (p)  Copl.  Diet  Prac<  Med.  ttt.  Cnniunv 

(0  3&4Wro.4»c.  103,80.2,6.  andtitDiMMc. 
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OHAP.xm.  of  crime,  even  before  trial,  are  not  entitled  even  to  bread  and  water,  if 

CoHnvr-  they  refuse  to  labour  when  able  to  do  80.(9)    ^^^  ^^^  principle  is  to 

AHcx  OF    remunerate  the  labourer  in  ascendinjg  scales,  according  to  nis  skill,  acti- 

~|J^    vity  and  general  conduct;  that  principle  has  been  lost  sight  of  in  the  La- 

Happivsm.  hourers'  Employment  Act,  2  &  3  Wm.  4,  c.  96,  and  hence  there  ia  at 

'  present  a  di^aceful  supineness  in  the  ordinary  labourer,  excepting  in 

time  of  harvest. 

Eighthly,       Exercise  differs  principally  from  labour  in  its  being  in  general  volun- 
Exercifle     tary  and  less  systematic  than  labour.    It  is,  perhaps,  more  essential  to 
Mid  recrn-  ^i^^  young  than  to  the  adult,  though  it  is  of  the  utmost  importance  to  all 
^*  engaged  m-  sedentary  professions.    It  has  been  truly  observed,  that  the 

education  of  females  is  generally  defective  in  not  allowing  adequate  ex- 
ercise, or  rather  that  free  and  tmreatrained  exercise  which  is  so  essential 
to  the  vigour,  as  well  of  the  mind  as  of  the  body.(r)  For  this  reason, 
gymnastic  and  all  exercises  which  excite  and  elate  the  mind,  are  to  be 
preferred  to  the  solemn  and  systematic  walk  of  school  girls  in  pairs,  as  if 
they  were  following  a  funeral  or  entering  Noah's  ark,  to  be  there  im- 
mured.(r)  For  the  same  reason  athletic  and  active  games  and  exercises 
are  to  be  preferred  and  encouraged  for  boys.  Dr.  Barlow  has  written 
so  powerfully  upon  this  subject,  that  it  may  be  hoped  his  suggestions 
will  tend  to  a  melioration  of  the  system  in  ^neial  pursued  at  girls' 
schools,  which,  with  the  injurious  regimen  of  sitting  upright  on  benches 
or  forms  without  backs  or  other  support  to  the  back,  occasions  curvature 
in  the  spine,  crookedness,  blanched  aspects,  shadowy  forms,  and  sickly 
constitutions,  and  an  incapacity  to  encounter  the  duties  and  dangers  « 
after-life,  to  which  of  necessity  they  must  be  exposed.(«^  He  then  eives 
the  carte  or  programme  of  a  boarding-school  for  young  ladies,  which  ex- 
hibits oniy  cat  nour^s  exercise,  consisting  of  a  walk  arm-in-arm  on  the 
high  road,  and  that  only  when  the  weather  is  fine  at  the  particular  hour 
allotted  to  it,  in  contrast  with  nine  hours  at  school  or  tasks,  and  three 
and  a  half  at  optional  studies  or  work,  and  states  the  result,  that  after 
forty  girfs  had  been  at  school  two  years,  they  were  all  more  or  less 
crooked,  and  with  impaired  health. 

With  respect  to  the  description  of  exercise  and  recreation  Dr.  Combe 
has  very  ably  demonstrated,  that,  even  as  regards  exercise,  unless  the 
mind  concurs,  and  there  is  a  degree  of  mental  liilarity  contemporaneous, 
there  will  be  but  little  benefit,  and  in  particular  the  recreations,  many  of 
which  he  so^ests,  should  be  of  the  most  pleasurable  and  athletic  or 
gymnastic  description;(/)  and  he  lays  down  certain  principles,  as,  Jirst^ 
that  exercise,  to  be  beneficial,  ought  always  to  be  proportioned  to  the 
strength  and  constitution,  and  not  carried  beyond  the  point,  easily  dis- 
covered by  experience,  at  which  waste  begins  to  succeed  nutrition,  and 
exhaustion  to  take  the  place  of  strength;  secondly,  that  it  ought  to  be  re- 
gularly resumed  after  a  sufficient  interval  of  rest,  in  order  to  ensure  the 
permanence  of  the  healthy  impulse  given  to  the  vital  powers  of  the  mus- 
cular system;  and,  lastly,  that  it  is  of  the  utmost  consequence  to  join 
with  it  a  mental  and  nervous  stimulu8.(ti) 

With  respect  to  adults  and  dyspeptic  patients,  walking  is  to  be  pre- 
ferred to  riaing,  unless  being  in  a  weakly  state,  it  may  be  important  to 
cheer  the  mind  with  the  view  of  numerous  objects,  or  an  extent  of  coun- 

(g)  Sex  r.  Jattieei  of  YcrkMrt,  3  Education,  Phyacali  Dr.  Combe's  Prinei- 
Bam  &  Creas.  386i  ante,  461,  n.  (g.)  plea,  &c.  110  to  114. 

(r)  Cyclop.  Prac  Med.  tit  Education    .    W  ^'t  <^?™»"'*  f  «*»«]>'«.  &»•  ^ 
PhyicaJ;Dr^oh„.onon,„dige.tio^.         ':;;!;^SZ^d^  "^^ 
(t)  Per  Dr.  Barlow,  Cyclop.  Pr.  Med.        (u)  Dr.  Combe's  Principlesi  fcc  135. 
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tiT»  yn6i  but  little  fatigue,  in  which  case  horse  exercise  may  be  adopt-  cbap.zrl 
ea.(a?)    Exercise,  whether  of  body  or  mind,  is  the  ^reat  antidote  to  all  Cosrurv- 
cases  of  dyspepsia  and  hypochondriasis  when  talcen  in  moderation;  but    ^vciov 
few  will  take  r^ular  exercise,  mental  or  corporeal,  without  some  distinct    ^*^''' 
pursuit,  which  those  who  are  retired  have  not,(y)  and  hence  the  necessi-  lumnm. 

tj  in  these  cases  to  invent  an  appropriate  pursuit.(;r)    Above  all,  tra- • 

veiling  exercise  from  place  to  place  appears  most  salubrious.(ii)  But 
nocturnal  exercise  in  oancing,  commencing  about  the  hour  of  eleven  at 
night,  and  terminating  about  six  the  next  morning,  exactly  reversing  the 
proper  hours  of  rest,  has  induced  the  observation  that  the  drawing-^room 
18  the  antechamber  of  the  grave;(6)  and  hence  the  duty  of  parents  to  limit 
the  indulgence. 

The  legislature  has  so  anxiously  provided  for  the  health  even  of  pri- 
soners in  custody  on  criminal  charges,  whether  before  or  after  convic- 
tion, as  to  enact,  that  "  all  prisoners  shall  be  allowed  as  much  air  and  ex- 
ercise as  mar  be  deemed  proper  for  the  preservation  of  their  health."(c) 
And  it  is  to  be  hoped  that  ere  long  every  town  and  village  in  the  king- 
dom will  have  at  the  public  expense,  one  or  more  well  adapted  open 
spaces  in  the  most  airy  and  salubrious  situation  close  in  its  vicinity,  suf- 
ficiently large  and  adapted  and  regulated  for  every  description  of  exer- 
cise and  lawful  game,  so  that  the  poor  and  middle  ranks  ot  society  may 
readily  enjoy  innocent  recreation,  and  be  enticed  from  their  resorts  of 
intoxicatiDn.  i[tf )  The  factory  regulation  act  contains  provisions  for  the 
recreation  ot  cnildren  working  in  factories  and  mills  as  regards  play- 
grounds, evincing  the  intellieence  and  humanity  of  the  le^slature  in 
providing  not  only  for  the  health  but  the  education  and  recreation  of  such 
iabourers.(e) 

As  re^rds  sleep  it  would  be  beyond  our  limits  to  inquire  with  parti-  NintMjr* 
cularity  into  its  physiology,  which  has  formed  the  subjects  of  many  Rest  and 
works  (f)  The  quantity  of  sleep  is  to  be  measured  by  constitutional  ^^P- 
strength  and  state  of  health.  The  averaee  time  should  be  nine  hours  in 
youth,  and  from  seven  to  eight  hours  ourins  mature  ase.  By  habit, 
health  may  be  continued  for  years  even  upon  five  hours'  sleep,  but  great 
injury,  even  paralysis,  may  tnence  ensue  to  the  nervous  system;  and  al- 
though Lord  Coke,  as  we  have  seen,  considered  six  hours  for  rest  suffi- 
cient, seven  hours  are  preferable.(^)  The  importance  of  avoiding  im- 
proper heat  in  the  sarroundins  atmosphere  dunng  the  hours  of  rest  has 
been  demonstrated ;( A)  and  it  nas  been  shown  that  as  the  natural  tempe- 
rature of  infants  is  about  two  degrees  under  that  of  the  mother,  they 
should  sleep  in  cradles,  or,  at  least,  separate  from  the  nurse,  unless  in 
very  severe  cold  weather;  and  it  will  be  observed  from  the  programme 
of  a  young  lady's  boarding-school  education,  that  she  is  usually  allowed 
from  nine  to  ten  hours'  sleep  during  the  night,  and  which  time  of  rest  is 
periiaps  unobjectionable.(t) 

(x)  Dr.  Johnson  on  Indigestion;  Flet-        (/)  See  Mithorities  obsenred  upon  3 
Cher  on  Influence,  &c.  234^  235.  Boat  248  to  261. 

(y)  Id.  72,  in  notes.  (g)  ^  gentleman  of  robust  constitution 

(z)  Dr.  Fletcher  on  the  Influence,  kc.    !?^."«^'rl?lIhZ*f^!l^**^^^ 

234,^235;  «id  ante,  365, 366.  Tjt^'^ltSi^l^f^^ 

/  \  A  »     AAA  AAQ  men  was  able  for  three  or  four  years  to  pro- 

vR  r,    1  k  T  A' f  ^„  c««d  with  only  from  four  to  five  hoitfs' 

Cc)  4  ueo.  4^  c.  04^  s.  -iu.  ^^  ^^  ^j.|^.g  ,^^  entirely  attributable  to 

id)  See  the  proceedings  in  ParUament  undue  subtraction  of  sleep, 

in  sessions  of  1833;  and  1  Par.  &  Fonb.  (A)  Cyclop.  Pr.  Med.  tit  Education 

348, 349,  n.  (a.)  Physical,  and  tit  Antiphlogistic  Regimen. 

(e)  3  &  4  Will  4^  c.  103, 8. 9  and  24.  (•)  Id. 


MB  ESSEMTULS  FOB  THB  CONTINUANCE 

GBAP.xm.  With  respect  to  the  temperatuFe  of  bed-rooms,  which  are  asoaUy  too 
Coanvu*  small  for  so  many  hours'  confinement  in  an  insufficiently  TentOated 
Avcs  ov  place,  we  have  seen  it  should  in  general  be  about  sixty  decrees  Fahren- 
^'^™  neit,  or  a  few  degrees  above  the  temperature  of  the  naturu  external  at- 
mosphere;(A:)  and  it  has  been  strongly  objected  that  the  usual  small 
rooms,  with  bed  curtains  surrounding,  is  exceedingly  injuriotts,(/)  and 
tiie  quantity  of  clothing  and  surroundins  warmth  should  be  sufficient  tb 
prevent  an  abiding  sense  of  chill  or  coldiiess;  and  in  general  in  fever  or 
other  illness  the  most  experienced  physicians  require  the  immediate  re- 
moval of  the  trimmings  at  the  sides  ot  the  bed,  which  retain  foul  air  and 
interrupt  the  free  circulation.  It  seems  also  to  be  agreed  that  rest  on 
horse-luur  mattresses  is  preferable  to  a  feather  bed,  as  preventing  exces- 
sive or  wasteful  perspiration,  and  in  the  navy  especially,  mattresses  con- 
structed of  that  material,  have  been  found  preferable  to  cotton  or  other 
materials,  as  less  affiscted  by  damp.  For  the  health  and  comfort  of  per- 
/  sons  imprisoned  even  on  criminal  charges,  the  4  Geo*  4,  c.  64,  s.  18,  pro- 
vides, that  every  prisoner  shall  be  provided  with  ntUabie  htdding^  and 
that  every  male  prisoner  shall  have  a  separate  bed,  hammock,  or  cot, 
either  in  a  separate  cell  or  in  a  ceU  with  not  more  than  two  oth^  male 
prisoners.  It  is  by  securing  such  due  rest  and  r^lar.  habits  that  it  is 
usually  found  the  health  of  persons  who  have  been  imprisoned  for  some 
time  is  rather  improved  than  injured  by  the  confinement 

In  disease,  or  its  approach,  the  security  of  bodily  as  well  as  nwDlal 
rest,  has  ever  been  re^rded  as  of  the  greatest  importance|(o)  but  the  re- 
mmen  in  those  cases  will  be  more  properly  examined  in  the  next  part 
It  has  been  observed,  that  literary  men  should  rise  early,  and  be  content 
with  sufficient  but  not  too  much  sleep;  and  it  would  be  better  fw  them 
to  subtract  one  hour  from  sleep  and  bestow  it  in  active  out-door  ex- 
ercise.(p) 

^  Noises  at  night,  disturbing  sleep,  are  nuisances  at  common  law,  ac- 
tionable if  they  affect  only  one  or  two  persons,  and  indictable  if  injurioos 
to  several,  either  inhabitants  or  passeiigers;(9)  and  many  local  acts  now 
contain  express  provisions  against  blowing  horns  and  making  noises  an- 
noying to  the  neighbourhood;  and  it  is  principally  in  respect  (h  the  injury 
by  disturbance  and  alarm  in  the  night,  toat  burglary  is  visited  with  capital 
punishment 

Tentblfi         It  is  of  the  greatest  importance  to  a  physician  to  acquire  an  accurate 

Particular  knowledge  of  the  previous  habits  of  his  patient,  in  order  to  adapt  the 

lubItB»       remedies  to  the  nature  of  the  cause,  when  it  can  be  discovered,  as  well 

as  to  the  disease  itself.(r)    But  we  will  here  confine  our  observatioiis  to 

the  general  influence  of  habits  on  health,  and  as  they  may  become  irn* 

portant  in  legal  inquiries. 

With  respect  to  habit9  injurious  to  health,  as  they  frequently  become 
the  subjects  of  inquiry  in  actions  upon  life  policies,  the  subject  b  im- 
portant to  be  understood  as  well  by  lawyers  as  by  members  of  the  medi- 
cal profession;  and  parents  would  do  well  to  consider  them  before  they 
fix  tne  employment  of  their  children.  They  may  be  classed  under  two 
heads,  as  nrst,  those  so  absolutely  pernicious  that  no  circumstances  can 

ik)  Ante,  449.  &  Fonb.  351;  and  see  Street  v.  ThiguieU 

(/)  Dr.  Combe's  Principles,  &c.  195.  M.  T.  41  Geo.  3»  2  Sdwyn's  Ni.  Pri. 

(0)  Cyclop.  P»c  Med.  tit  Antiphlo.  1006^  where,  although  the  juiyfoj^ 

gu^  Regiii^n,  and  see  4  Good,  123,  tbenoifleofpomterdopdunng  Aenight 

I2A  &c                                   ^^  nuisance,  the  judge  held  that  it 

/^v^*       tx'^  n       **^  10^  was  otherwise  in  point  of  bw. 

(p)  CopL  Diet  Pnc.  Med.  124.  ^y^  j^^  Combe's  Phys. 37?  3  Host.  IWj 

(9}  BexY.  SmUh,  2  Stim.  704|  1  Par.    4  Good*  434^  l(c. 
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preTOit  the  prqndicial  conaeqnences;  and  weemMj,  those  which  bj  long  chap.  xm. 
practice  become  less  noxious.  Of  the  former  are  certain  arts  and  em-  Coansv- 
ployments  which  have  been  arranged  under  three  principal  classes,  as  ^^f^ 
Jir$i  ekuif  confinement  and  insufficient  ventilation,  undue  exertion,  and 
sedentary  habits;  second  clast^  undue  exertion  of  particular  parts,  and 
insufficient  exercise  of  other  parts,  or  unnatural  or  constraineci  positions 
in  diflferent  employments,  ana  bad  temperature  and  moisture;  third  class, 
embraces  those  causes  which  consist  of  material  molecules,  and  which 
coming  directly  or  mediately  in  contact  with  the  body,  in  the  state  either 
of  vapour  or  of  minute  disintesration,  penetrate  the  organs  and  disorder 
their  functions,  such  as  miner^  molecules,  v^table  molecules,  animal 
molecules,  and  mineral  and  vegetable  molecules,  acting  mechanically. 
The  prejudicial  effect  of  these  upon  health  are  fully  examined  in  <he 
works  referred  to.(«) 

In  life  ensurances  it  is  usual  to  introduce  a  warranty  or  stipulation  as 
to  the  habits  of  the  person  whose  life  is  to  be  ensured,  **  and  that  he  is 
not  eneaged  in  any  occimation,  nor  accustomed  to  any  habits  prejudicial 
to  health."  This  stipulation  is  so  comprehensive,  and  affords  so  much 
latitude  in  defence,  that  it  is  obviously  essential  for  the  person  effecting 
the  policy,  to  make  the  most  particular  inquiry  into  the  exact  occupa- 
tion of  time  and  habit  of  the  person,  and  not  only  in  writing  to  repre- 
sent the  whole  to  the  ensurere,  but  also  endeavour  to  qualify  such 
warranty;  for  otherwise,  although  himself  whoUj  free  from  fraud  or 
misrepresentation,  he  may  lose  the  benefit  of  his  security.  Thus,  an 
ensurance  effected  on  the  life  of  the  Earl  Marr,  for  the  security  of  Sir 
W.  Forbes  &  Co.,  was  endangered  by  the  subsequent  discovery  that  he 
was  in  the  habit  of  taking  two  or  three  ounces  of  opium  each  day,  which 
Dr.  Christison  considered  hiehly  prejudicial  to  health.^/) 

The  second  description  of  habits,  are  those  which  oy  long  usage  be- 
come either  less  noxious,  or  not  so  at  all,  are  so  various  as  to  be  almost 
incapable  of  enumeration,  and  depend  much  upon  the  previous  strength 
of  the  constitution  which  they  assail.  Great  is  the  power  of  habit;(ti) 
and  we  have  seen  that  it  frequentiy  occura  that  persons  who  have  long 
resided  in  a  neighbourhood  surrounded  by  offensive  stenches,  injurious 
to  othera,  will  continue  healthy,  and  be  so  reconciled  to  it  that  they  will 
declare  it  to  be  no  nuisance;(2r)  and  we  have  seen  that  adulterated  and 
deleterious  articles  of  bevera^,  by  habit  may  become  in  a  degree  less 
noxious.(y^  It  is  partiy  on  this  account  that  it  is  a  rule,  at  least  in  ad- 
tanced  life,  not  suddenly  to  change  a  habit,  especially  as  regards  diet, 
**  ne  subito  muta  assueta  quia  assuetudo  est  altera  natura,"  or  in  other 
words,  not  suddenly  to  change  a  habit,  or  g^ve  up  an  indul^nce  as  re- 
gards diet  or  drink,  although  originally  baneful,  because  habit  is  second 
nature;  and  many  instances  are  upon  record  of  the  fatal  consequences 
of  a  sudden  change  of  habit,  especially  as  regards  a  hasty  reduction  in 
stimulants,  as  wine,  spirits,  &c.(z)  In  judicial  inquiries,  evidence  as 
well  of  local  as  individual  habits,  such  as  a  person  being  left*handed,  will 
frequently  have  decisive  wei^t,  and  in  douotful  cases,  therefore,  requires 
minute  investigation. 

(«)  Copl.  Diet  Pnc.  Med.  tit  Aiti  Apoplexy. 

and  EmploymentB;  Cyclop.  Piac.  Med.        (0  See  the  case  in  the  Lancet,  S8th 

tit  Artiauis.    See  fiuther  u  to  danger-  Jantiaiy,  A.  D.  1832,  p.  614  to  617;  and 

OU8  tndea,  2  Par.  &  Fonb.  457;  3  kL  8|  see  G.  Smith,  181. 

fuiemia  in  minea,  from  loaa  of  sun  and  air,        (|,)  gee,  in  reneral,  3  Boat  169. 

Cyclop.  Prac.  Med.  tit  Anemia;  2  Par.        /^v  *   .^  on*  -.^i  -*•  i  d..  tr  i?««k 

•,'w  "u  ore ip*_i_'  _  'J  Atn      •  «.         (ap)  Ante,  JU5;  ana  see  1  Par.  &  ronb. 

&  Fonb.  355;  snufftakmg,  id.  419;  paint-    O  note 7^.^347  348 

el's  colic,  id.  355, 1.  Good,  160.  As  to  ^y  ^^^  ^  'Lt  .  TV,  • ..  ^^  ^ 
habits  dangerous  to  apoplectic  persons,  (y)  -^*«»  ^^  »9«  ^'  9mi^  6^  67. 
G.  Smithy  35,  36;  Cyoiop.  Prac  Med.  tit        (z)  Copl.  Med.  Diet  tit  Clinuicteric. 
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CBAP.xm.     In  considering  the  temper,  passions;  emotions,  affections,  and  mental 

Gosmrv-  feelings,  and  the  mind  and  intellectual  faculties,  (a)  with  conscience  and 

^»  ••    the  soul,(6^  we  attempted  to  show  how  important  are  each  to  health,  in- 

"^^^^    dependentlj  (rf"  any  religious  regard  to  a  future  state,  and  we  ventured 

Havpivsm.  ^  su^st  that  in  some  respects  our  law  is  defective,  at  least  in  not 

'  affording  full  security  against  the  numerous  injuries  from  third  persons. 

Eleventh-   ]^j  which  each  of  these  is  constantly  a8sailed.(c)     We  have  seen  tfiat 
MenM  and        exciting  as  well  as  the  depressing  passions  will  not  only  greatly  in- 
pkttiire  of  f^^^^  disease,  but  will  frequently  actually  produce  it;  and  where  mere 
mind.         >&  &  slight  defect  which  in  a  quiescent  life  would  he  unimportant,  as 
aneurism  of  the  aorta,  or  in  one  of  ^e  auricles  or  ventricles  of  tiie 
heart,  the  same  may,  by  excitement,  occasion  sudden  death.(c^)    In  in- 
fancy and  the  early  stages  of  life,  we  have  seen  that  tranquillity  of  mind 
is  absolutely  essential  to  health,  and  that  as  soon  as  the  mind  begins  to 
be  developed,  the  ^vemment  of  the  passions  is  of  the  greatest  import- 
ance towards  attaining  the  ends  of  physical  education/e)     From  puberty 
until  towards  an  advanced  age,  the  perfect  health  and  nappness  of  every 
one,  whether  rich  or  poor,  is  more  influenced  by  his  own  moral  conduct, 
and  by  anxiety  and  mental  distress,  than  by  any  external  circumstances. 
The  affluent,  sensible  that  many  oif  his  afflictions  are  the  result  of  the 
want  of  self-control,  has  little  solace  in  reflection,  and  suffers  deeply; 
whilst  the  poor,  who  patiently  submits  to  his  humble  lot  in  life,  is  cheer- 
ed and  supported  in  his  privations  by  the  sense  of  that  due  submis- 
sion, and  tne  assurance  that  he  is  acting  a  consistent  part  in  life.    At 
declining  i^,  which  includes  from  forty  or  forty-two  to  flfty-two  in  the 
female,  and  from  forty-ei^ht  to  sixty  in  the  male,  the  feelings,  emotions, 
disappointments,  and  anxieties  of  life  manifest  more  fully  their  effects 
upon  the  internal  organs,  as  well  as  upon  the  external  aspect.(/}    It  is 
then  too  late  to  retrace  mispent  days,  and  too  late  to  ex|)ect  advancement 
in  life,  if  not  already  obtained;  then,  therefore,  principally  prevul  all 
morbid  reflections  leading  to  hypochondriasis  and  self-destruction,  unless 
the  mind  has  been  duly  cultivated  to  prevent  such  a  state  of  affliction. 
Towards  the  age  of  sixty-three,  the  predisposins  cause  of  climacteric  dis- 
ease is  very  fre(}uently  mental  anxiety  ana  suflSring,  the  corroding  influ- 
ence of  which,  it  has  been  truly  obsei-ved,  will  eventually  sap  the  tounda- 
tions  of  the  most  robust  constitution./^)    To  secure  mental  composure 
in  the  eve  of  life,  let  every  one,  ere  it  is  too  late,  remember  the  dyine 
and  memorable  exclamation  of  Cardinal  Wolsey,  *'  Had  I  but  serv^ 
my  Chd  as  diligently  as  I  have  served  my  king.  He  would  not  thus  have 
forsaken  me  in  my  gray  hairs.'* 

So  sensible  are  physicians  of  the  melancholy  consequences  of  evil 
tidings,  and  of  fear  or  anxiety,  or  indeed  of  any  depressing  passion,  that 
it  is  considered  by  them  a  duty  not  only  to  prescribe  quiescence  of  mind 
and  mental  repo8e,(^)  but  even  to  conceal  dan^r  when  perhaps  the 
mere  apprehension  of  death  might  occasion  it,  leaving  it  in  general  to  the 
most  cautious  relative  to  communicate  the  necessity  for  preparing  for 
the  event.(t) 


(a)  Ante,  SIO  to  372.  (/)  Amer.  Cyclop.  Prac.   Med.  tit. 

(d)  Ante,  367  to  372;  Cyclop.  Prac.  Ag^. 

^;  *lf; ,^^-  '>r9  .  ^>  P^  ^-  ^""^^  ^^^*°P-  **~-  ""• 

(c;  Ante,  310  to  o72.  ^^^  ^^^^^ 

(i)  Ante,  312  to  323,  364>  369?  1  Par.  ,. .  ^    ,       „        ^  ,   ^.^    .   .. 

&  Fonb.  127,  314,  nJte^)  351,  352,  ^if-L^^^'^^  ^\  ^^  ^^  ^^"^ 

S6352id.26to30,44,110,127,3id.l4;  «»«i»cs,  Per  Dr.  Barlow. 

145.  (t)  See  obflenrations  of  Sir  H.  Halford, 

(e)  Per    Dr.  Bariow,  Cyclop.  Pnc.  Med.  Gaz.  600  to  6ai(  G.  Smith,  537;  3 
Med.  tit.  Education  PhysicaL  Bell,  90;  Uusts,  pie&ce,  iz. 
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In  his  recent  publication.  Dr.  Combe  has  demonstrated  how  exceed-  chap.xiii. 
ingly  important  it  is,  as  regards  health  as  well  as  productive  labour,  that  CoMTuru- 
pleasure,  or  at  least  composure  of  mind,  should  concur  and  co-operate   ^^^*  o' 
with  the  labour  of  the  body,  as  well  in  healthy  employment  of  business    ^^^^'^ 
as  in  exercise  and  recreation,  a  truth  most  important  to  be  kept  in  view  {{^^^^gg, 

in  legislating  upon  all  subjects  relative  to  the  employment  of  the  poor - 

and  securing  their  contentment;(A;^  and  from  the  absence  of  such  co- 
operation, it  is  clear  that  the  agncultural  labourers,  in  their  present 
depressed  and  ill-rewarded  state,  do  not  perform  much  more  than  half 
the  work  as  when  they  were  liberally  paid  in  money  and  received  no 
parochial  relief. 

The  legislature  of  late,  in  various  proposed  enactments,  has  evinced 
a  humane  desire  to  compensate,  or  rather  mitigate,  the  privations  of  the 
poor  incident  to  their  station,  by  securing  to  them  a  degree  of  pleasure 
and  quiescence  of  mind  that  would  result  from  the  enjoyment  of  inno- 
cent recreations;  but  as  regards  all  classes  of  society,  it  will  be  found 
that  our  system  of  education,  as  well  as  our  municipal  regulations,  are 
exceedingly  defective,  in  the  absence  of  due  measures  to  secure  quies- 
cence of  mind,  and  the  want  of  adequate  punishment  for  many  mental 
injuries  of  the  most  injurious  description. 

(k)  2>r.  Combe's  Principles  of  Physiology  applied  to  tiie  PreservRtion  of  Health. 
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N.  E — When  the  remaining  parti  haye  been  com]Aeted,  tfaria  temporary  index  mat,  iftbooghl 
fit,  be  cancelled,  and  the  whole,  with  the  compiete  index,  bound  in  one  Yolttme^ 


ABDOMBN  or  BELLY.    Hee  DigitHon. 
described,  35^  182. 
plate  showing,  94. 
contains  the  organs  of  dig^on,  85. 
arteries  of,  142^ 
muscles  of,  182L 
diseases  and  injuries  to,  168, 184. 

ABDOMINAL  ART£:IUES, 
situation  of,  1412, 94 

ABDOMINAL  MUSCLES, 
plate  showing  them,  04 

ABDUCENTESi  27a    See  iVerset. 

ABDUCTION, 

punishment  for,  441, 442. 

ABORTION, 

what  so  termed,  410l 
procuring  of«  438. 

ABSORBENTS,  222.    See  Aftsor^pitsn. 

ABSORBENT  VESSELS, 
enumeration  off  224.  . 
diseases  of,  280. 

ABSORPTION,  FUNCTION  OP, 
L  Definition  and  general  description,  222, 

223. 
one  of  the  principal  vital  functions,  d2i 
derivation  of  term,  222. 
process  of;  222. 

the  lacteal  and  lymphatic  vessels,  222^ 
iL  The  organs  and  parts  of,  81,  82^  228. 
in  general,  228. 

enumeration  of  absorbent  vessels^  224/ 
t'irst,  The  lacteals^  224r 

why  so  termed,  224. 

description  and  utility  of,  2134. 

only  absorb  ehyle,  224. 

cause  of  ncm-absorption  by,  225. 
Secondly,  The  lymphatics,  225i. 

why  so  termed,  $£25. 

structure  and  composition  of,  225. 

their  utility,  22& 

experiments  respecting,  220. 

solution  and  absorption  by,  220/ 


ABSORPTION,  FUNCTION   OF— conft- 
nued, 
utility  of  absorption,  227. 
cutaneous  absorption,  227, 43L 
Thirdly,  The  conglobate  or  lymphatic 
glands,  22a. 
description  off  228« 

are  connectal  with  the  lacteal^  &c. 
22a 

composition  of,  228. 
form  of,  22S,  229. 
chief  office  of,  229. 
Fourthly,  The  thoracic  duct,  229. 
described,  229. 
its  utility,  229. 
iinuries  to,  229. 

Fifthly,  Connexion  between  the  absor- 
bent and  nervous  function,  229. 
Sixthly,  Diseases  in  absorbent  vessels,  280. 

ACCESSARY  NERVE,  278.    See  iVervff. 

ACCOUCHEUR, 

medical  duty  of,  420. 

legal  duty  of,  420. 

his  lega)  liabilities,  420. 

ACETABULUM, 
plate  of,  387. 

ACQUISITIVENESS^ 

organ  of,  described,  268.  See  Phrenology, 

ACTION 

of  the  heart,  cause  of  considered,  134. 

ADENOLOGY,  52. 

ADHESIVENESS  or  ATTACHMENT, 
organof,  described,  258;  See  PArenofo^y/ 

ADMINIOTERING  POISON, 

<    what  ofience  in  law,  7,  n.  («.) 

ADMINISTRATOR, 

in&nt  cannot  act  as,  441. 

ADOLESCENCE.    See  Age. 
age  of,  80  termed,  487« 
liabilities  at,  441. 
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ADOLESCENCE— conrtnued 
in  females  twelve,  441. 
in  males  fourteen,  441. 

ADULT  AGE.    See  Age. 
age  when  so  termed,  437. 
liabilities  at  441, 443. 

AFFECTIONS, 

effect  of,  on  the  human  mind,  310  to  323. 
defective  state  of  the  law  respecting  in- 
juries \Oy  320. 
reason  why  law  defective,  321, 323. 

AGES. 

state  of  circulation  atdifibrent  ages,  135. 
of  mankind,  importance  of  ascertaining, 

436. 
as  well  legally  as  medically,  436. 
division  of  time  by  the  number  seven,  436, 

437. 
opinions  of  the  ancients  respecting,  436. 
at  what  age  a  child  born  may  live,  436. 
when  first  dentition  appears,  436. 
when  second  dentition,  436. 
age  when  legally  liable  for  crimes,  436, 

441. 
as  respects  mental  faculties  and  evidence, 

436. 
time  of  puberty,  436. 
seven  years,  efl^t  of  in  law,  436,  437. 
medical  arrangement  of  age,  437. 

1.  Infancy,  437. 

2.  Childhood,  437. 

3.  Boyhood,  437. 

4.  Adolescence,  437. 

5.  Adult  age,  437. 

6.  Declining  or  old  age,  437. 
graduated  scale  of  age  l^fbre  birth,  437. 

I.  Of  the  fcBtus  from  conception  to  birth, 
437,438. 

1.  When  conception  dated  from,  437. 

2.  When  termed  fmtus,  437. 

3.  Time  of  quickening,  438. 

provisions  of  9  G^  4,  c.  31,  s.  13, 
against  procuring  abortion,  438. 

4.  Afier  quickening,  ^8. 

5.  Age  when  child  may  live,  438. 

6.  Delivery  at  seven  months,  438. 

7.  Usual  time  of  gestation,  438. 

8.  Utmost  limited  time  of,  438. 
II.  Of  birth  and  aaerwards,  438. 

9.  Proof  of,  how  established,  438. 

10.  If  delivered  by  Ctesarian  operation, 

438. 
law  respecting,  439. 

11.  Ifbom  alive,  439. 

law  respecting,  439. 

12.  If  twins,  439.  • 

primogeniture,  in  case  of,  439. 

13.  When  first  dentition  begins,  439. 

14.  When  child  can  stand,  439. 

15.  When  mental  capacity  begins,  439. 

operation  of  law  respecting,  439. 
440. 


AGES— -con/mife(f. 

16.  When  boyhood  commences,  440L 

second  dentition,  440. 

17,  18.  When  may  be  apprenticed,  440. 

19.  Carnal  knowledge  of  infiints,  440. 

punishment  for,  440. 

20.  Leading  or  decoying  away  oC  440l 

punishment  for,  440. 

21.  Carnal  knowledge  of,  between  ten 

and  twelve,  440. 

Sunishment  for,  440. 
erty  in  females,  440, 441. 

23.  When  males  may  take  oath  of  alle^ 

giance,  440. 

24.  Children  employed  in  factories,  440. 

limitation  of  time  of  working, 
440. 

25.  When  liable  for  crimes,  441,  442. 

26.  Menstruation  in  females,  441. 

27.  Adolescence,  441. 

28.  Age  when  may  oontimct  marriage, 

441. 

29.  When  may  appoint  guardian,  44L 

30.  When   punishable   for  crimes   of 

omission  or  commission,  441. 

31.  Abduction  of  females,  441. 

punishment  for,  441. 

32.  When  may  act  as  executor  or  ad- 

ministrator, 441. 

33.  Age  of  eighteen,  limit  of  houre  of 

work  at,  441. 

34.  Age  of  twenty-one  are  sui  juris,  442. 

35.  When  of  age,  442. 

36.  Forcible  abduction  of  women  pos- 

sessed of  property,  442. 
punishment  for,  442. 

37.  As;eoftwenty-threey442. 

38.  When  may  be  admitted  a  deacon  or 

priest,  442. 
89.  Thirty-five  best  age  for  men  to  mar- 
ry 442. 

40.  Age  of  forty-five,  442. 

41.  Age  when'menstruation  ceases,  442. 

42.  Age  ofsixty,  exemption,  ^Icc  at,  442. 

43.  Age  of  sixty-three,  442. 

the  first  grand  climacteric,  443. 

44.  Age  when  men  usually  ceaso  to  pro- 

create, 443. 

45.  Age  of  seventy,  443. 

scriptural  limit  of  life,  443. 

46.  Law  respecting  survivorship,  443. 

47.  Law  respecting  ancestor  and  heir, 

443. 
48   When  heir  may  lay  demise,  443. 

49.  Legal  presumption  of  death,  443. 

50.  Identity  after  death,  443. 

AIR.    See  Atmosphere. 
respiration  of,  92  to  123. 
inspiration  of,  104. 
expiration  of^  104. 

effect  of,  on  the  blood,  103, 106, 109. 
supposed  quantity  of,  in  the  lungs,  107. 
quantity  inspired  and  eapired  eadi  timcr 
107, 
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AlK— continued* 

essential  to  life,  110. 
creation  of,  in  stomach,  190. 
influence  of,  on  health,  445. 
different  degrees  of,  446. 
exposure  to  cold  air  dangerous,  446. 
heat,  when  so,  447. 
change  of,  beneficial,  448» 
indictment  for  injuries  to,  446  to  448. 

ALBUMEN, 

of  what  it  consists,  26. 

exists  in  the  solids  ^ni  fluids,  26,  27. 

its  properties,  27. 

described,  27, 163. 

of  the  blood,  163. 

ALBUMINOUS  SECRETION 
described,  234. 

ALIMENT.    QeeDigettwn.       ■        ^  ^ 
transformation  of,  into  chyme  and  cbyre, 

152, 153. 
process  of,  153. 

administering  through  rectum,  &c.  182. 
proper,  considered,  455  to  461. 

ALIMENTARY  CANAL.    See  Digestion. 
process  of  digestion  in,  described,  35. 
of  what  it  consists,  171,  172. 
description  of,  199. 

AMATIVENESS, 

organ  of,  described,  252.    See  Phrem- 
logy. 

AMNII  LIQUOR, 
described,  403^ 
quantity  of,  403. 
chemical  compositions  of,  403t 
its  use,  403. 

AMNION,  402. 

ANATOMY,  . 

etymology,  derivation  and  meaning  of 

term,  1. 
science  of,  described,  1. 
works  recommended  to  students,  5. 

ANCESTOR, 

death  of,  law  respecting,  443ii 

ANCHYLOSIS, 
described,  64. 

ANKLE  JOINT, 
description  of,  76. 

ANEMIA. 

disease  of,  167. 

ANEURISM, 
of  heart,  138. 
of  aorta,  139. 
of  other  arteries,  145^ 

ANGER,  ^^ 

effect  of«  on  the  iniiid*and  heakb,  318. 


ANGINA  PECTORIS, 
disease  of,  121, 139. 

ANGIOLOGY, 
described,  51. 

ANIMAL  FUNCTIONS.  See  FtmctiafM. 
described  and  enumerated,  31^  52; 
how  affacted,  33,  34. 

ANIMAL  SUBSTANCES, 

composition  of,  in  the  blood,  156. 
results  of  analysis  of,  156. 

ANIMAL  TEMPERATURE.     Sec  TemJ 
peraturCf  Temjferament, 
usual  des^rees  of,  in  mankind,  168. 
caoses  of  difference,  161. 

ANNULAR  LIGAMENT, 
description  of,  74. 

ANUS,  209. 

diseases  of,  209,  210;; 
injuries  to,  210. 

ANXIETY,  ^  ^         . 

effects  of,  on  the  hdmaii    mirid   awP 
health,  SH,  318. 

AORTA.    See  Arteries. 
described,  129, 130,  141. 
all  arteries  derived  from,  141. 
aneurism  of,  139. 

APEX  OF  THE  HEART, 
formation  of,  Plate  125, 127. 

APONEUROSIS,  89, 

APPARATUS,  31. 

APPARITIONS, 

supposed  appearance  of,  accotjntea  lor,* 

299. 
belief  of,  liot  evidence  of  iosanity,'299/ 

355. 

APPRENTICE,  ^      ^  ^^,. 

age  when  party  may  be  bound,  4411. 

AQUEOUS  HUMOUR.    See  Eye. 
of  what  composed,  294. 
supposed  quantity  of,  29&. 

AQUEOUS  SECRETION,  234, 431; 

ARACHNOID,  265.  # 

ARCH  OF  FOOT,  76. 

ARMS, 

bones  of,  described,  74,  68. 

ARTERIA  INNOMINATA.   See  Arteriee. 
situation  of,  142. 
view  of,  in  Plate,  page  140. 

ARTERIES, 

in  bones,  62.    See  SkekUm  and  Bone*, 
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ARTERIES— conftniie<7. 

of  the  heart  described,  130.   See  Heart 

description  of,  in  geDeral,  140, 145. 

their  use,  140, 144. 

number  of,  140, 145. 

convey  the  blood /rom  the  heart,  140. 

are  distinguished  by  their  pulsation,  140. 

knowledge  of  important,  140. 

pulmonary  artery  described,  140. 

the  aorU,  140, 142. 

coronary  artery,  142. 

arteria  innominata,  142r 

carotid  artery,  142. 

subclavian  artery,  142. 

abdeminal  artery,  142. 

mesenteric  artery,  142. 

iliac  artery,  142. 

venc  cavie,.  142. 

are  distinguished  from  veins  by  their 

colour,  iic.  142. 
course  and  termination  of,  142. 
sheath  of,  described,  143. 
coats  of,  143. 
powers  of,  143. 
observations  on,  143, 144. 
of  bleeding  ki,  144 
diseases  of,  145. 
injuries  to,  145. 
enumeration  of,  145. 
circulation  of  the  blood  throagh,  165.^ 

See  CirctUation,  Blood. 
plates  of,  125, 127, 140. 

ASPHYXIA, 

disease  of,  described,  122. 
injuries  occasioning,  122. 
in  new-born  child,  417,  418. 

ASSIMILATION, 

remote  effect  of  respiration  in  com- 
pleting, 114. 

how  chyle  assimilated  with  blood,  152. 

afler  passing  through  the  thoracic  duct, 
229. 

ASSOCIATION  and  COMPARISON.  See 
Mind. 
defined,  380. 
power  of,  330. 
considered  in  a  legal  view,  330. 

ASTHMA,  7, 120. 

ATLAS,  .  \ 

dislocation  of,  Sk, 
plate  of,  387. 

ATMOSPHERE.    See  Air,  Resptraium. 
nature  eC  106. 
influence  of,  on  health,  445. 
natural  unconfined  atmosphere,  446. 
difl^rent  degrees  of,  446. 
cold  air,  when  dangerous,  447. 
heat,  when  so,  446. 
MNsances  to,  447  to  452. 


ATMOSPHERE-cofi/tnued: 

remedy,  indictment  or  action,  451* 
prevention   of  injaries,  consequences 
from,  450. 

ATOMS, 

existence  of,  in  the  human  iVame,  13. 
attraction  and  cohesion  of,  13. 
repulsion  and  separation  of,  13. 
of  what  they  consist,  14. 

ATTENTION.    SceJMuiJ. 
defined,  326. 

its  effects  on  mind  and  body,  326. 
moral  influence  of,  326« 
Is  the  basis  of  the  mental  faculties^  326u 
abstraction  or  inattention,  326. 
powers  of,  defective  in  the  idiot,  dca. 

327. 
cause  of  defects  of,  327. 
importance  of  the  facolty  of,  327, 32SU 
how  to  be  observed  in  education,  463, 

464. 

ATTRACTION, 

of  atoms  in  the  human  frame,  13^ 
its  influence  on  all  subjects,  14. 

AURICLES  of  HEART.    See  Heart 

view  of  right  auricle,  Plates,  125, 127r 

140. 
of  left,*  Plates,  125, 127, 140. 
right  ventricle  opened,  Plate,  127. 
description  of,  128. 
their  utility,  128, 129. 
how  composed,  129. 

BACK  BONE,  70,  71.    See  Spine. 
plates  of,  54, 387. 

BATH, 

use  of,  recommended,  451. 

BEATING  OF  THE  HEART,  131,  132^ 
See  Heart 

BEATING  OF  THE  PULSE, 
how  felt,  144. 
state  of  health  ascertained  by,  144. 

BEDS. 

ventiftition  of,  recommended,  452. 

BELCHING,  117, 195. 

BENEVOLENCE, 

organ  of,  described,  253i    See  Phren^ 
hgy. 

BICEPS  MUSCLE, 

plate  showing  contraction  of,  86. 

BILE, 

described,  213. 

consequences  of  diseases  and  irregwla'^ 

rities  of,  214. 
secretien  of,  214, 235. 
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BILE, 

coDBtitueDt  parts  o£,  214. 
and  ruDCtiana  of,  215. 


BIRTH.  ^See  Otmcepfton,  Cfeneratian, 

definition  of  terra,  414. 

sQcceaaive  progreaa  of  ftetua  from  con- 
ception to,  40S,  420. 

oaual  timeof,  409. 

atmoet  protracted  time,  409,  410. 

how  early  child  may  be  delivered  to 
live,  410. 

preparations  for,  411- 

importance  of(  411. 

treatment  of  child  after  birth,  417. 

when  considered  bom  alive,  414. 

medical  and  legal  evidence  respecting, 
414,  415. 

sometimes  important  to  ascertain,  415. 

size  and  weight  of  chiI(L  418. 

how  to  ascertain  age  of  fcetus^  419. 

flexofchUd,419. 

iamily  likeness,  &c,  by  what  regulated, 
419. 

duty  of  accoucheur  at  time  of,  420. 

concealment  of  birth,  411,  436. 

gradaated  scale  of  fotus  before,  437, 
438.    See  Age. 

BLADDER, 

plate  showing  position  of,  140. 
^lescription  and  utility  of,  238, 230. 
diseases,  of,  239. 
injuries  to,  239. 

BLEEDING, 

seldom  performed  in  an  artery,  144. 
usually  from  a  vem  in  the  arm,  144- 
in  what  vein,  149. 

BUNDNESa    See  Efe. 

how  it  aflfects  evidence,  300. 

BLOOD.    See  CiradaiimL 

1.  Importance  of,  21, 160. 

l]id>ility  oC  to  decomposition,  41. 
IS  the  primaij  cause  of  numerous 

diseases,  151. 
consequences  of  poisoning  it,  151. 
of  what  composed,  21, 151. 
effiwts  of  xespiiation  on,  103,  107, 

109. 
discovery  of  eireelation  of,  135. 

2.  Gemeral  description  o(  151. 

its  composition,  materials,  and  cir* 
culation,  21, 151, 152. 

3.  Transformation  ofaliment  into  chyme, 

151  to  15a 
formation  of  chyle,  152. 
its  assimilation  with  blood,  152. 

4.  Its  colour,  154. 

cause  of  change  of,  109, 154. 

5.  Its  smell,  foel,  and  taste,  154. 

A  Heat  of  blood  and  temperature,  155. 
See  Temperature, 


BLOOD-'CmUinued. 

7.  Salts  in  blood,  155. 

utility  of,  in,  155. 

sulphur  in,  156. 
8.'  Animal  substances,  156. 

analysis  of,  and  results,  156i 

azote  or  nitrogen  in,  156. 
0.  Chemical  properties  of,  156. 

10.  Weight  and  qaantity  of,  156. 

calculations,  &c.,  to  ascertain, 
156, 157. 

11.  Vitality  of,  158. 

12.  Ckwfulation  or  crassaroentum,  158. 

subject  of,  important  to  afford  evi- 
dence where  death  occasioned  by 
criminal  means,  159, 161. 
cause  of  non-coagulation  considered, 
16L 
putridity  of,  160. 
decomposition  of,  41. 
•clot-scake,  or  crassaroentum,  160. 
fluid  or  serum,  160, 161. 
la  Of  the  fibrin  or  ffluten,  or  ooagulable 
lymph,  iS). 

14.  Properties  of  fibrin  or  lymph,  161, 

is  the  most  essential  part  of  the 

blood,  161. 
it  reunites  bones,  muscles,  6ui. 

21, 42,  43, 161. 
'causes  the  reunion  of  divided 

parts,  161. 

15.  Of  the  red  globules  or  particles,  162. 

organization  of,  162. 
composition  and  propertie8o(162. 
quantity  of,  162, 16a 
vaiy  aooordinff  to  health,  16a 

16.  Of  the  serum  or  albumen,  163. 

described,  163. 
properties  of,  163. 
Its  utility,  168. 

17.  Bufiy  coat,  or  crust,  16a 

formation  of,  lOa 
immediate  cause  of,  163. 
remote  cause  of,  163. 
experimente  respecting,  157, 163, 

164, 
la  Cause  and  course  of  circulation   of 

blood,  164.    See  Circulatum. 
how  performed,  164. 
circulation  ot,  at  different  ages, 

135. 

19.  Rapidity  end    force  of,  133,  165. 

Sbe  Cirffiiation. 

precise  celerity  cannot  he  ascer- 
tained, 165. 

blood,  how  impelled,  165. 

circulation  of,  through  the  arte- 
ries and  veins,  165. 

use  of  double  ciroulation  of,  13a 

importance  of  regular  circulation, 
137. 

20.  Diseases  and  disorders  of,  165. 

anemia  or  deficiency  of,  166, 167. 
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plethora,  167. 
determination  of,  167. 
hemorrhage,  167. 
how  occasioned,  167. 

21.  Of  feinting,  167. 

how  occasioned,  167. 

22.  Hereditary  diseases  through  blood, 

168. 
the  subject  considered,  168. 

23.  Of  infusion,  transfusion,  and  ejecting 

liquids  in  the  blood,  168. 
injection  of  medical  liquids,  168. 
of  milk,  16a 
of  animal  blood,  168. 
of  human  blood,  168. 

24.  Of  animal  temperature,  40, 112, 113, 

168.  Sec  Temperament.    Tern- 

peraiure. 
degree  of  heat  in  mankind,  169. 
cause  of  differences  of,  169. 

BLOOD  VESSELS,  31.    See  Arteries,  Car 
pUlarie$,  Veins, 

BONES,  31.    See  Skeleton  and  Bones. 
plates  of,  54,  387. 
deacribed;,  53  to  77. 
number  and  names  of,  54, 68. 
reformation  of  broken  ones,  42. 
diseases  and  defects  o(  63, 64. 

BORN  ALIVE, 

age  at  which  a  child  may  be,  410. 

importance  of  ascertaining  in  legal  ques- 
tions, 414 

legal  and  medical  evidence  respecting, 
414,43a 

BOYHOOD.    Bee  Age, 
age  80  termed,  437. 

3RAIN, 

the  organ  of  the  mind,  48,  266. 

powersof  muid  depend  on  its  dimensbns, 
&C.266. 

protected  by  eranium,  245.  See  Cra- 
nium. 

enumeration  of  parts  of,  266. 

plates  qff  264,  ZTS. 

membr^es  of,  264, 265.  ^ 

structure  of,  266. 

description  of  brain,  266. 

is  the  centre  o9  the  nervous  system,  266. 

constnictbn  an^oomposition  of,  266. 

ventriciee  of,  2^. 

colour  of,  297. 

cortical  part  of,  267. 

medullary,  267. 

chemical  composition  of,  268. 

blood  vessels,  in,  268. 

progress  of,  towards  maturity  or  decay, 
268. 

weight  of,  269. 

form  of,  269. 

how  fiir  essential  to  life,  269. 


BRAIN — continued. 

diseases  and  maladies  of,  270. 
divisions  of,  271. 

the  cerebrum,  271. 
plate  of,  278. 
cerebellum,  271. 

plate,  of,  27a 
medulla  ol^ongata,  271. 

plate  of,  264. 
proportions  of,  272. 
sensor ium  of,  272. 
pineal  gland,  272. 
spinal  cord,  273. 
properties  and  action  of,  283  to  285. 

BREASTS, 

appearance  of,  in  males  and  females,  421. 
change  of,  at  puberty,  422. 
lactiferous  ducts  of,  ^2. 
eecretion  of  milk  in,  422. 
when  child  should  be  put  to,  422. 
/changes  of,  duHng  pregnancy,  422. 
after  parturition,  423. 
secretion  of  milk  in,  before  pregnancy, 
doubted,  423. 

BROKEN  HEART,  140, 317,  3ia 

BRONCHI, 

described,  99. 

their  urn  in  respiration,  99. 
view  of  division  of  trachea  into,  plates, 
127. 

BRONCHOCELE,  or  Derbyshire  Neck,  12L 

BRONCHITIS,  120. 

BUFPY  COAT, 

of  blood,  16a 

BURSiE  MUSCOS  j;  79. 

CAMPER, 

fkcial  angle  of,  247, 24a 
plates  ofheads,  248. 

CANCER, 

lungs  liable  to  disease  of,  120. 

CAPILLARIES, 

described,  145  to  147. 
their  use  in  circulation,  147. 

CARDIAC  ORIFICE, 

of  stomach,  description  of,  185. 

CARIES,  65. 

CARNAL  KNOWLEDGE, 
of  females,  381, 440. 
punishment  for,  440. 

CAROTID  ARTERY, 
situation  of,  142. 
view  of,  plate,  140, 

CAROTID  CANAL» 
plate  of,  261. 
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CARTILAGES, 

deg(nribed,  31, 61,  78. 
18  never  reproduced,  59,  61. 
nearly  resemble  ligaments  in  some  re- 
spects, 78. 
do  not  possess  blood  vessels,  79. 
or  nerves,  79. 

GATAMENIA,  394.    See  Menstruation. 

CAUSALITY, 

organ  of,  described,  254.  See  Phrenology, 

CAUTIOUSNESS, 

organ  of,  described,  253.  See  Phrenology, 

CAVITIES, 

of  heart,  described,  128. 
of  chest,  view  of  plate,  140. 

CELLULAR  TISSUE,  or  MEMBRANE, 
described,  22. 

is  diffused  over  the  whole  frame,  22. 
is  derived  from  the  lymph  of  the  blood,  23. 
its  utility  and  use,  22  to  29. 
accounts  of,  by  different  authors,  23  to  29. 

CEREBELLUM.    See  Brain. 
plate  showing  situation  of,  264. 
arbor  vits  of,  264. 
description  of,  271. 

CEREBRAL  NERVE&    See  Nerves. 

Slate  showing  origin  of,  276. 
escription  oi  plate,  278. 
enumeration  of,  279. 

CEREBRUM.    See  Brain. 

plate  showing  situation  of,  264 
description  of,  271. 

CERVICAL  NERVES,  279.    See  Nerves. 

CERVICAL  VERTEBILB,  887. 

CHASTITY, 

solicitations  to  violate,  bow  punishable, 

374. 
French  law  respecting,  374i^ 

CHEMISTRY, 

meaning  and  derivstioo  of  term,  3. 
science  of,  described,  3. 
importance  of,  considered,  3. 
in  detecting  poisons,  ^. 
studv  of,  recommended,  4. 
works  recommended  to  students,  5. 
components  of  the  human  frame  disco- 
vered by,  13.' 

CHEST, 

diseases  of,  117  to  123. 
view  of  cavity  of,  plate,  140. 

CHEWING.    See  Mastication. 
operation  of,  described,  180, 181. 

CHILD.    See  Age,  Birth,  Conception,  Gfe- 
neration, 
importance  to  ascertain  sex  of,  at  birth, 

876, 419. 
progress  of,  from  time  of  conception,  403 

to42L 
quickening  of,  406i 
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CHILD — continued. 

shape  and  situation  o(  during  gestation, 

408. 
how  early  may  be  delivered  so  as  to  live, 

410. 
preparation  for  delivery  of,  411. 

importance  of,  411. 
whether  born  alive,  414  to  416. 

medical  and  legal  evidence  respect 
incr,  414. 

important  to  ascertain,  414, 415. 

experiments  to  ascertain,  415. 
delivery  of,  during  a  voyage,  420. 
duty  of  accoucheur  respecting,  420. 
abduction  of,  440. 

CHILDHOOD.    SeeA^e. 
age  so  termed,  437. 

CHIMNEY-SWEEPER, 

between  what  ages  may  be  apprenticed, 
440. 

CHIRURGERY.    See  Surgery. 
defined,  2. 

CHOLERIC  TEMPERAMENT,  60.    See 
Demperament. 

CHORD,  UMBILICAL,  401, 

CHORDiE  VOCALES,  95. 

CHORION,  402. 

CHYLE.    See  Assimilation. 

composition  of,  in  the  human  body,  20. 
how  formed,  20, 191,  203,  204. 
transformation  of  aliment  into,  151, 190^ 

203. 
Inception  of,  in  digestion,  189. 
passmg  of,  into  du^enum,  192. 
process  of  chylification,  203  to  206. 
functions  of  the  intestines  respecting,  203. 
recent  discoveries,  204. 

CHYLIFICATION.    See  Chyme,  Chyle. 
process  of,  203. 

CHYME, 

composition  of,  in  the  human  body,  20. 
how  formed,  20, 192,  202,  204. 
transformation  of  aliment  into,  151, 190, 

203. 
process  of  transformation,  151, 190, 203. 
its  assimilation  with  perfect  blood,  151. 
inception  of,  in  digestion,  189. 
passing  of,  into  duodenum,  192. 
functions  of  intestines  respecting,  203. 
recent  discoveries  respecting,  204. 
process  of  chylification,  192. 

CIRCULATION.      See    Heart,    Arteries, 
Veins,  Capillaries,  Blood. 

1.  Thb  oeoans  Aim  parts  of,  in  genera1,124. 

importance  of,  124,  n.  (a.) 

plates  of,  125, 127, 140. 

explanations  of,  140. 
First— TAe  Heart,  124  to  140. 

1.  External  appearance,  125. 
size  and  weight  of,  125. 
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CIRCULATION— cofi/mtte<r. 

2.  Situation  and  posture  of,  126. 
8.  Component  parts  of,  126. 

4.  Interior  parts  of,  l'^^ 

has  two  circulations,  128. 
its  form,  cavities,  viz.  128. 

two  auricles,  &c.  128. 

two  ventricles,  128. 

5.  Valves  of  ventricles  and  aorta,  129. 

the  pulmonary  artery,  129. 
the  aorta  and  dimensions,  129. 

6.  Internal  arteries,  veins,  and  nerves  of, 

190. 

1.  The  coronary  arteries  of,  180. 

2.  The  coronary  veins,  130. 

3.  The  nerves  of  the  heart,  180. 

efiect  of  mental  emotions  on, 
130,  40, 312  to  320. 

4.  Contractility  of  the  heart,  131. 

5.  Action  and  beating  of  the  heart, 

131, 132. 

6.  Rapidity  of  circulation  of  blood 

through,  133. 

7.  Cause  of  the  action  of  the  heart, 

134. 

8.  State  of  circulation  at  different 

ages,  135. 

9.  Discovery  of  the  circulation,  135. 
10.  Use  thereof,  136. 

description  of  lesser  circulation, 

136. 
oflarger  circulation,  136. 
TPOS  ca\*e  described,  137« 

7.  Pericardium,  137. 

use  of  this  membrane,  137. 
of  the  liquor  pericardii,  137. 
supposed  quantity  in  health,  18^ 

8.  Defects  and  diseases  of  heart,  188. 

malformation  of,  138. 
consequences  of,  188, 139. 
treatment  of,  139. 
angina  pectoris,  139. 

9.  Rupture,  or  broken  heart,  140. 
IQ.  Injuries  to,  as  wounds,  &c.  140. 

Secondly. — T%e  arteries,  140. 

1.  DaKription  and  utility  of,  140  to  145. 

the  pulmonary  artery,  141. 

the  aorta,  141,  142. 

its  branched,  142. 

Dr.  Rostock's  observations,  143. 

of  the  pulse  and  bleeding,  144 

2.  Diseases  of,  145. 
i.  Injuries  to,  145. 

4  Number  aqd  names  of,  145. 
Thirdly.— 7%€  CapiUaries,  145  to  147. 

4escrtptioii  of,  145. 

are  distinct  from  arteries,  145b 

pasnge  of  Uood  through,  145, 146i> 

construction  of,  146. 

changes  of  blood  in,  146. 

distinction  between  arteries  and  capiUap 
rie8,146u 
Fourthly.— T&s  oetiis,  147  to  150^ 

1.  DescriptipD  of,  147. 


CIRCULATION— cofUtmicfl. 

their  supposed  number,  147. 
construction  of,  147. 
their  use  in  circulation,  148. 
no  pulsation  in,  149. 
bleeding,  in  what  vein,  149. 

2.  Diseases  of,  149. 

varicose  veins,  &c.  149, 150. 

3.  Injuries  to,  150. 

4  Number  and  names  of  veins,  190l 
IL  OvTaERLooD,150tol64.    SeeJMoodL 
importance  of,  150. 
general  description  of,  150  to  164 
III.  Function  or   Circulation  and   inci- 
dents, 164. 

1.  Cause  and  course  of,  164. 

2.  Rapidity  and  force  of,  165. 

8.  Circulation  of  blood  through  the  arte- 
ries and  veins,  165. 

4  Diseases,  dltc.  of  blood,  and  organs  in 
general,  165, 166. 

5.  Diseases  of  blood  itself,  166. 

anemia,  or  deficiency  of,  167. 
plethora,  167. 
determination  of,  167. 
hemorrhage,  167. 

6.  Of  fainting,  167. 

7.  Hereditary  diseases,  through  medinn 

of  blood,  168. 

8.  Of  infusion  or  transfusion,  168, 

9.  Of  animal  temperature,  168.     See 

Temperature. 
usual  degrees  of,  in  mankind,  160. 
causes  of  diflerence  in  internal  and 

external  temperature,  169. 

CLAVICLE  or  COLLAR  BONE, 
description  dS,  73. 
plates  o^  54. 

CLEANLINESS, 

importance  of,  as  regards  health,  451, 452. 
enactments  reapoctixkgf  451. 

CLIMATE, 

chaugo  of,  when  beneficial,  448. 

CLITORIS, 

described,  391. 

COAGULATIOI*;.    Bee  Blaqdi 
of  blood,  158,159. 
how  produced,  159. 
subject  of^  important  in  supposed  violent 

deaths,  159. 
results  of  experiments  on,  159. 
non-coagulation,  from  what  cause,  150. 
not  in  catamenia,  395. 

COCHLEA. 

plate  showing  situation  of,  301, 

COBCUM,  207. 

CJESARIAN  OPERATION. 

birth  by,  439! 

law  req>eQtingi  499. 

COHESION, 

of  atoms  in  the  faumn  fmmp,  Uy  14 
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COLD, 

]ong  exposure  to,  dangemu,  446. 

COLON, 

plate  showing  poeitioD  of,  94. 

described,  206,  20a 

blood  vessels  and  nerves  of,  200, 266. 

valve  of,  described,  207. 

its  utility,  207. 

COLOUR, 

organ  or,described,  254.  &ee  Phretudcgy. 
of  i>lood,  154, 162» 
of  skiB,  42a 

COMBATIYENESS, 

organ  of,  described,  258.  Bee  Phrenology. 

COMMISSrON, 

when  inlknts  liable  for  crimes  of,  441. 

COMMON  SENSE.    See  Mind. 
import  of  term,  334. 

COMPARISON.    See  Assoetolum,  Mind, 
organ  of,  described,  254.  See  Phrenology, 
defined,  330. 
power  of,  830l 
considered  in  a  legal  view,  3*30. 

CONCEALMENT 
ofbirth,411,438. 
punishment  fatf  416. 

CONCEPTION.    See  Generation, 
when  power  commences,  306. 
when  it  ceases,  396. 
observations  respecting,  399,  400. 
progress  of  fcetud  from,  403  to  421. 

CONGLOBATE  GIJVNDS^ 

de^ribed,  228. 

CONGLOMERATE  GLANDS, 
description  and  irtility  of^  29^ 

CONSCIENCE.    See  Mind, 

distinguishable  from  religion,  36T. 
influence  of  religion  on,  368,  369. 
benefit  of  clergy,  368. 
legal  punishment  for  violations  of,  369, 
370. 

CONSCIENTIOUSNESS^ 

organ  of,  described,  258.  See  Phrenology, 

CONSTERNATION, 

efifect  of,  on  the  mind,  Ac  316. 

CONSTRUCTIVENESS, 

organ  of,  described,  258.  Bee  Phrenology, 

CONTRACTILITY, 

power  of,  described,  44,  45. 

cause  of  muscular  contractility  considered; 

45,85,86. 
supposed  to  be  electricity  by  contact  of 

nerve  and  muscle,  4& 
effect  of  respiration,  113. 
of  the  heart*  considered,  IdL 

OOftDA,  TYMPANI, 
l^ate  showing,  301. 

CORION,42a    Beel^nn. 


CORNEA, 

of  eye,  described,  296. 

plates  showing  its  situation,  291. 

CORONARY  ARTERY.    See  Arteriee. 
of  the  heart  described,  130. 
situation  of;  142. 
view  ot\  plate,  125. 

CORONARY  VEINS,  130. 

CORPORA  ALBICANTIA, 

plate  showing  situation  of,  178. 

CORPORA  CAVERNOSA,  37^ 

CORPORA  OUVARfA, 

plate  showing,  278. 

CORPORA  PYRAMIDAUA, 

plate  showing,  278. 

CORPUS  SPONGIOSUM,  379. 

COUGHING,  115. 

CRANIOLOGY,  249.    See  Phrenology. 

CRANIOSCOPY,  249.    Bee  Phrenology. 

CRANIUM,  or  SKULL  See  Head,  Nerwme 
Function, 
plates  of  entire  skull,  54. 

of  disarticulated  bones  of  head,  259. 

of  bones  at  the  base  of  skull,  261. 

of  a  vertical  section  of  skull,  264 
bones  of,  described,  36,  68,  69,  262. 
general  description  of;  245  to  5266. 
protects  the  brain,  245. 
dimensions  of,  246  to  249. 
description  of,  in  diffurent  nations,  243, 

247. 
Camper*s  facial  ancrle,  246. 
plntes  of  same,  247,  248. 
phrenology  of,  249.    See  Phrenology, 
particular  parts  of,  258. 
plates  of,  259,  260. 
diseases  of,  263. 

CRASSAMENTUM.    BeeE^ood. 

ofthe  blood,  156,159. 
how  produced,  158  to  160. 

CRETINISM,  446. 

CRIME, 

age  when  party  responsive  for,  440, 441. 

CRISTA  OP  ILIUM, 
plate  of,  387. 

CROUP,  12L 

CRURA  CEREBRI, 

plate  showing  sitoation  o(  VFiS. 

CRURA  CEREBELLf, 

plate  showing  situation  ofj  d78L 

CRYING,  116. 

CRYSTALLINE  HUMOUR.    See  Eye, 
described,  295. 

plate  showing  situation  of,  20L 
composition  of,  295. 

CUTANEOUS  ABS0RM70N, 
fbnction  of,  described,  227, 48L 
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CUTANEOUS  SECRETION. 
foDctioD  of,  described,  481. 

CUTIS  VERA,  228.    See  Skin. 

CYNANCHE  LARYNGEA, 
disease  of,  described,  121. 

CYRTOSIS  CRETINISMUS,  64. 

CYRTOSIS  RHACHIA,  64. 

DEACON, 

of  what  age  may  be  admitted,  442l 

DEAD  LANGUAGES, 

study  of,  considered,  8. 
prematurely  taught,  463. 

DEAFNESS.    See  Ear. 
when  congenital,  303. 
its  consequences,  304 
no  exemption  from  office,  3  Phil.  RejK 
165. 

DEATH, 

legal  presumption  of,  443. 
identity  after,  443b 

DECOMPOSITION, 
of  blood,  41, 113. 

effect  of  respiration  to  prevent,  113. 
ofbones,57,  58. 
bow  soon  after  death,  443. 

DEGLUTITION,  181.    See  Digestion. 

DELIVERY.    See  Child,  Birth. 

natural  labour  and  delivery  described, 

4U. 
treatment  of  female  at  time  of,  411. 
progress  of  fmtus  before,  403  to  421. 
preparations  for,  411. 
importance  of,  411. 
subsequent  treatment  of  female,  411  to 

414. 
care  of  mother  pending,  416. 
care  of  child  after,  417. 
during  a  voyage,  420. 
duty  of  accoucheur,  420. 
appearance  of  the  breasts  at,  421. 

DEMENCY.    See  Insanity. 
defined,  35L 
legal  ef^t  of,  351,  a52. 
evidence  to  establish,  354. 

DEBIENTIA,  35L    See  Jbisaniiy. 

DENTITION, 

when  first  begins,  439. 
when  second,  440. 

DERBYSHIRE  NECK,  121. 

DESPAIR, 

efl^t  oC  on  the  human  mind,  317. 

DESTRUCTIVENESS, 

oiganof,described,253.  See  Phrenology. 

DIAPHRAGM, 

plates  showing,  d4, 140. 

described,  98. 

its  use  in  respuration^  98. 


DIAPHRAGM— cofi/tnved 

injuries  to,  96. 
diseases  o^  99. 

DIAPHRAGMATIC  NERVE,  280.    See  tit 

Nerves. 

DIARTHROSIS,  77. 

DIET.    See  Foo(2,  Z>rmA:. 

Dr.  Abernethy's  rules  of,  460. 

DIGESTION,  Function  of. 
L  Of  the  Alimentary  eana/ and  digestioo  IB 
general,  171, 454  to  462. 
digestion  defined,  32,  35, 171, 46L 
alimentary  canal,  85, 171, 172. 
IL  The  organs  of  mastication,  deglutitioo, 
and  functions,  172.    See  MasiicmHtm. 
First,  The  or^s  and  parts,  172. 

1.  Mouth  including,  172. 

1.  Lips,  173. 

description  of,  179. 

2.  The  jaws,  173. 

description  of,  173. 

3.  The  teeth,  174. 

description  o(  174. 

4.  The  gums,  174 

2.  The  tongue,  174.    See  Tongue. 

its  use  in  mastication,  174»  175. 
is  the  organ  of  taste,  175. 
diseases  and  injuries  to,  175. 

3.  The  palate  bones,  and  soft  palate,  176L 

description  and  use  of,  176. 
4  The  fauces,  176. 

5.  The  velum  palati,  176. 

6.  The  uvula,  described,  176. 

7.  The  tonsils,  described,  176. 

8.  The  salivary  glands,  176.    See  S^i^ 

vary  Glands. 
description  and  utility  oC  176. 
diseases  of,  177. 
mumps  in,  177. 

9.  The  saliva,  177.    See  Saliva. 

description  and  properties  o(  177, 
178. 

10.  The  pharynx,  178.    See  Pharynx. 

description  and  utility  of,  176^  179. 

11.  The  (Esophagus,  179. 
'     deseribe«,  179. 

diseases  of^  180. 
injuries  to,  180. 
Secondly,  The   functions  of  mastioation, 
180. 

1.  Mastication  or  chewing,  180. 

process  of,  described,  180, 181. 

2.  Deglutition  or  swallowing,  181. 

operation  of,  described,  181. 

3.  Administering  nutriment  through  rec- 

tum, &c.  181, 182. 
how  performed,  182. 
III.  The  organs  of  digestion  and  their  func- 
tions, 32,  ^  182. 
1.  The  abdomen  and  its  parts  in  genenl, 
182. 
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DIGESTION-Hxmftniied. 
The  abdomen  and  its  parts,  &c»-conttiiueJ. 
muscles  of,  lb2. 
diseases  and  injaries  to,  182, 189. 

2.  Of  the  peritoneum,  183. 

described,  183. 

diseases  and  injuries  to,  183, 184. 

3.  Organs  of  the  abdomen  in  general,  184. 

intestinal  canal,  described,  184» 
4  The  stomach,  185. 

described,  185. 

orifices  of,  185. 

coaU  of,  18a. 

blood  vessels  of,  166. 

glands  of,  186.     ^ 

nerves  of,  187. 

position  of,  187. 
3»  Oi  the  gastric  juice,  187. 

description  and  utility  of,  187, 188. 

supposed  quantity  of,  189. 

6.  Of  digestion  in  stomach  in  general, 

189. 
inception  of  chyme  and  chyle,  189, 

190. 
peristaltic  and  other  motions,  190, 

191. 
influence  of  nerves  on,  191. 
time  and  course  of,  191. 

7.  Chyme  and  its  formation,  192. 

passing  of,  into  the  duodenum,  192^ 

8.  Irregularities  and  diseases  of  stomach, 

&C.193. 
appearance  of  in  various  stately  193. 

1.  Nausea,  193. 

2.  Retching,  194. 

3.  Vomiting,  194. 

4.  Eructation  and  belching,  &«.  194. 
other  diseases,  194. 

injuries  to,  196. 

9.  Of  hunger  and  thirst,  19a 

of  fomi  and  drink  in  general,  196, 
454  to  462. 

10.  The  small  intisstines,  201  to  20a 
described,  201  to  203. 

1.  The  duodenum,  .201.  See  Dtioctenum, 

diseases  of^  202, 

2.  The  jejunum,  202.    fiee  Jejunum, 
a  The  ilmm,  203.    See  nemm, 

coats  and  nerves  of,  199. 

movements  of,  199. 

functions  of,  203. 

process  of  chylification  in,  204. 

recent  discoveries  respecting,  204. 

11.  Of  the  chyle,  204. 

descriptioa  and  properties  ofi  204  to 
20a 

12.  Of  the  large  intestines,  206. 

1.  The  CGBCom,  described,  207. 

2.  The  colon,  described,  206. 

valve  of,  207. 
a  The  rectum,  209. 
sphincter  ani,  200. 
diseases  of,  209,  2ia 
injuries  to^  210. 


DIGESTION— conftnu^ei. 
The  large  intestines — continued, 

functions  of  the  large  intestines,  2101 
diseases  of  intestines  in  general,  211. 
13.  Solid  viscera,  211. 

the  liver,  212L 

vessels  of,  213. 

gall  bladder,  212. 

consequences  of  diseases  in,  2ia 

bile,  213,  214 

use  and  function  of,  215. 

effect  of  passions,  &c.  on,  216L 

diseases  of  the  liver,  216. 

injuries  to,  2|.6. 

pancreas  and  pancreatic  juice,  219» 
217. 

diseases  of,  218. 

the  spleen,  218. 

diseases  of,  219, 

injuries  to,  219. 
14  Other  parts  of  the  abdomen,  219. 

of  the  mesentery  in  general,  220. 

its  glapds,  220. 

the  mesocolon,  220. 

the  omenta,  220. 

diseases  and  injuries  to,  221. 

omentum  gastro  colicum,  221. 

other  omenta,  221. 
regimen  as  to  diet,  454  to  462. 

indigestion,  its  consequences,  402L 

DIGESTIVE  CANAL,  190L  See  DtgeitUm. 

DIPLOE, 

described,  260. 
its  use,  260. 
plate  of,  264. 

DISARTICULATED  iBONES  OF  fiKULL, 

plate  of,  259. 
description  of,  259. 

DISPLEASURE, 

effect  of,  on  the  mind  and.bealtb,  818. 

DISTANCaeS, 

power  of  ascertaining,  207,  903. 
evidence  respecting,  297,  dOa 

DORSAL  NERVES,  279.    See  Nerves. 

DORSAL  VERTEBRAE, 
plate  of,  387. 

DRESS, 

attention  to,  important,  452L 
as  respects  in&nts,  &c.  452, 45a 
use  of  flannel  recommended,  45a 
law  does  not  directly  interfere  with,  45a 
extravagance  in,  consequences^  469;  464 
attention  of  parents  to,  454 

DRINK    See  Intemperance. 

necessity  for,  considered,  197, 196^  46a 
appropriate  kind  of,  460. 
excess  of,  injuries,  459. 
when  to  be  taken,  460. 

DROPSICAL  FLUIDS, 

the  result  of  morbid  action  in  secretionw 
235. 
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DROPSY, 

langs,  how  &r  liiUe  toiliseaMoi;  120. 

DRUGGISTS, 

merely  vendera  of  drugs,  &«.  4, 

DUCTUS  ARTERIOSUS, 
described,  415. 
plate  of,  127,  No.  la 
obserfanee  orif,  may  eetftbliah  birth,  415. 
is  obliterated  after  birth,.  41& 

DUliBNBSS, 

when  coogenital,  90S. 
cause  of,  and  conaeduences  eoniidered, 
90d,d04. 

DUODENUM, 
deecnbed,  201. 
its  utility,  201. 
diseases  of,  202L 
passage  of  chyle  ioUs  lOS* 

DURA  MATER, 
deseribed,  264. 
why  so  termed,  264. 
{rlaods  of,  264 
mjuries  to,  265. 
plate  of,  264. 

DUST, 

iohaliiig  qi,  dangerous^  450L 

EAR, 

Silata  o(  with  ezplanatory  taUe,  itoL 
escribed,  902. 

conveys  sound  to  the  brain,  90L 
usually  considered  under  three  orders  or 
parts,  902. 

1.  The  external  part,  902L 

2.  The  cavity  in  the  temporal  bone,  302. 
9.  The  tube  and  nerves,  902. 

membrana  tympani  of,  902. 
auditory  nerve  of,  902^ 
Eustatehiao  tube,  described,  902. 
distances,  how  ascertained,  909^ 
deaibess,  cause  of,  909. 
diseases  and  injuries  to,  304» 
hearing  as  respects  evidence,  904. 

ECHOES, 

how  produced,  902. 

EDUCATION.    SeeilfM. 

importance  of,  considered,  909, 402. 
of  idiotst  lunatics,  ^.  969, 964. 
to  render  witness  competent  fa  give  evi- 
dence, 965. 
rospectiog  generatioa  oonsid^Nred,.  974, 

time  at  which  it  shonld  begin,  975|  462, 
469. 

Dr.  Copland's  remarks'respecting',  975. 

obsorvations  as  respects  healUi  ^d  hap- 
piness, 462, 469. 

ELBOW, 

plate  of,  with  biceps  mwck,  SS. 


ELBOW— cottftfitf««l. 
described,  74. 
subject  to  dislocatioo,  74 
bones  o^  09. 

ELECTRICITY, 

supposed  cause  of  muscular  cootimetility, 
45. 

EMOTIONS, 

ei^tof,on  the  human  firame,  SAl  to  829^ 
when  the  objects  of  legal  of  medical  io- 

ferference,  911,  &c 
defective  state  of  the  law  respecting  in- 
juries to,  920. 
reason  why  law  ddbctive,  921, 922. 

EMPHYSEMA,  lid. 

EMPRE»MA  BRONCHLEMfNina;  12L 

EMPftESMA  LAKINGmS,  12t. 

EMPYEMA,  12L 

ENARTHROSIS,  77. 

EPIDERMIS,  427.    See  Sh^ 

ePIGLOTTiS, 

plate  showing,  94 

describe,  97. 

its  use  \n  respiratton,  97, 

ERUCTATION,  195. 

EUSTACHIAN  TUMS, 
plate  of,  901. 
described,  902. 
why  so  named,  902L 

EVENTUAUTY, 

oigan  of,  described;  254    See  Plremh 
logy. 

EXECUTOR; 

infant  cannot  acit  as;  441. 

EXERCISE, 

essential  to  health,  461 

EXHIBITED! 

technical  mlnBittgbrtMm,  0: 

EXOSTOSIS*  65. 

EXPIRATION.    See  keiy^^on. 
ofair,defitribed,  106. 
tise  of,  106, 10?. 
quickness  of,  Wf. 

EXTERNAL  JUGULAR  VfilNS, 
view  of,  pUte,  140. 

EXTERNAL  SENSES,  266L    Sfte  Semiu. 
enumeration  of,  287*. 
consequences  of  loss  o(  28% 

EXTREMITIES, 

upper  and  lower,  described,  95. 
symmetrical  fertfiaition  o(  9S|  9flSr[ 
ofboiidi<tf,6a 
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EYE, 

Slate  Bbowinff  trniiniawM  of  «ight»  992. 
eacriptioii  of,  390. 
general  obeervatiooB  reepectin^r  202. 
g«Denl  deaeriptioD  of  eyes^  28fiL 
mechaniem,  8tru<;ture,  aqd  composition  afi 

2M- 
globe  or  ball  of,  294. 

the  aqueous  humour,  294. 
leiis  or  cry sta] line  humour,  295u 
vitreous  humour,  295. 
the  retioa,  described,  290. 
cornea,  298. 
iris,29& 
pupil,  29& 
optic  nerve,  296. 
appendages  of  the  eyes,  297. 
lachrvmal  gland  and  tears,  297. 
muscles  and  nerves  of,  297. 
power  of  ascertaining  distance,  297* 
short  and  long  sight^ness,  296, 
aquinting,  299. 

cur6of,  296. 
essentials  to  preserve  sight,  999. 
supposed  ezislence  of  speetres,  dto.  SQ9. 
diseases  of,  299. 
injuries  to,  800. 
blindness  of,  SOO. 
identity  and  likeness,  900. 

FACE, 

described,  245  to  25a 
dimensions  of,  246. 
Camper's  facial  angle,  247,  248. 
of  physiognomy,  2^. 

inadmissible  in  judicial  investigation, 
257. 
three  regions  of,  257. 

FACIAL  ANGLE.    See  Face. 
Camper*s  plate  of,  247, 24a 

FACTORIES  AND  MILLS» 

regulations  respecting  hours  of  work,  440, 

441. 
lime-washing  of,  6ic  451,  46a 

FAINTING, 

how  caused,  167. 

FALLOPIAN  TUBES, 
described,  993. 
why  so  termed,  999^ 
striicture  of,  999. 
abeofb  the  semen,  396. 
are  essential  to  procreation,  999, 

FALX  QESaEBELU, 

plate  showing  the  saiaet,  264* 
described,  271. 
dividep^tha  careh^lum,  271, 

FALXCBB£BR]» 

plate  showing  same,  264. 

deinribed,.269,,271, 
its  utility,  265^  271^ 


FABnLY  LIKENESS, 
bow  accounted  Ibr,  419. 

FASCICULUS,  27ft 

FAT, 

seat  of,  in  the  omentum,  220. 

FEAR, 

effect  oC  on  the  mind,  916. 
dan^^r  of  frightening  children,  917. 
plate  of,  54. 
list  of  bones  oi(  6a 

FEMALE  PUBERTY, 

when  it  commences,  441. 

FEMALES, 

distinguishing  peculiarities  of,  97a 
non*existenoe  of  bennaphrodites^  377. 
impotency  aC,  977. 

when  a  ground  of  divorce,  97a 

legal  consequences  of,  978. 
law  of  rape  respecting,  considered,  981. 

principle  on  which  it  proceeds,  981. 

expediency  of  altering  it,  981,  982. 

protection  to  infant  ^males,  989. 
capacity  of,  to  procreate,  .38a 
peculiarities  o%  985. 

organs  of  generation  o(  in  partioolar, 
985. 
to  904.    See  GeneraHem, 

1.  Pelvis,  987. 

2.  External  partaof  generation«901, 

994. 
a  Internal  parts,  991  to  304. 
4  Of  catamenia  or  menstniatioo* 

994,996. 
a  Female  puberty,  996. 

when  power  of  conception  fom- 
mences,  396 

when  it  ceases,  397. 
a  Signsof  virginity,  39a    See  Ftr- 
ginity, 

7.  Of  impregnation,  39a    SeeChf»*. 
cepUon. 
temporary  parts  incidental  to, 
994. 

1.  UmbUical  cord,  394. 

2.  Placenta,  394. 

9.  Temporary  membranes' 
402. 

1.  Tunica  decidoa,  408. 
SL  The  amnion,  402. 
a  The  chorion,  402, 
4.  The  liquor  amnii,  4CJa 
a  Time  of  gestation,  409  to  40a 
See  Oettation. 
progress  of  foetus  in  womb,  409 

to4GT. 
1.  Ordinary  time,  409,  4ia 
2»  Utmost  protracted  time,  410. 
9.  How  early  a  child  may  be 
bom,  410,  411. 
9.  Regiment  and  oieeoiie  isain^ 
presnanpiFi  41L 
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FEMALEB — continued. 

10.  Preparations  for  delivery  of,  411. 

importance  of,  in  judical  inqui- 
ries, 411. 

11.  Of  natural  labour  and  delivery, 

411  to  4t21. 
accompanying  treatment,  411^ 

414. 
subsequent  treatment,  414. 

1.  The  labour  itself,  414. 

2.  The  birth,  416. 

medical  and  legal  evidence 
respecting,  416  to  418. 
whether  bom  alive,  406. 
a  Care  of  the  mother,  406. 

4.  Care  of  the  child,  417. 

5.  Proper  size  and  weight  of, 

418. 

6.  How   to  ascertain   age   of 

fcetus,  419. 

7.  Of  the  sex,  likeness,  &c  to 
what  attributable,  419. 

a  Delivery  of  child  during  voy- 
age, 4^. 

12.  Medical  ^nd  legal  duties  of  ac- 

coucheur, 4S0, 
responsibility  of,  430. 
ISL  Of  unnatural  labours,  &c.  421. 
breasts  of  milk,  &c.  421. 

PEBBIN, 

described,  26, 27, 160. 
of  the  blood,  160  to  162. 
18  the  most  essential  part,  160. 
\nxffy  coat  of,  163. 

FIBRINOUS  SECRETION,  234. 

FINGERS, 

plates  of,  54 

number  of  bones  of,  68,  74. 

organs  of  touch,  306,  307. 

FIRMNESS, 

organ  of,  described,  253.    See  Pkreruh 

FISSURA  SILVH, 

plate  showing  situation  of,  278. 

FLANNEL, 

advantages  of  wearing,  453. 

FLAT  BONES, 

tftnicture  and  composition  of,  59,  60. 

FLUIDS, 

composition  oC  in  human  frame,  20. 

1.  Chyle,  20.    See  Chyle. 

bow  formed,  20. 

2.  Blood,  20.    See  Blood. 

bow  formed,  20,  2L 

3.  Secretions,  21.    See  Secretion$. 

d[  what  they  consist,  21. 
weight  of,  in  the  human  body,  21. 

FCETUa    See  CfeneroHon. 

hereditary  tubercles  found  in,  110. 


F(£TUS— eonftntteii; 

parts  incidental  to,  401  to  403. 

progress  of,  from  conception  to  Ur^  408 

to  408. 
different  ages  of,  437,  43a    See  Ages. 

FOOD, 

transformation  of,  into  chyme  and  chyle* 

152,15a 
process  of,  153. 

mastication  of,  180, 456.  See  MasticatuMu 
administering  through  the  nostrils,  &c. 

181. 
dissolved  by  gastric  juice,  189. 
of  food  generally,  196,  454. 
kind  or  quantity  of,  455. 
quantity  requisite,  457. 
appropriate  drink,  459L 
times  of  taking,  459. 
rest  after,  459. 
excess  of,  injurious,  459. 
Mr.  Abemethy's  rules  respecting,  460. 
extent  of  legal  duty  to  provide,  ^0,  46L 

FORAMEN  JUGULARE, 

.plate  showing  situation  o(  261. 

FORAMEN  MAGNUM, 

plate  showing  situation  ol^  261. 

FORE  ARM, 
described,  74 
bones  of,  68. 
plate  of,  54. 
of  biceps  muscles  raising  same,  88. 

FORENSIC  MEDICINE, 
of  what  it  consists,  4. 
its  importance  considered,  4. 

FORM, 

organ  of,  described,254.  Q^PkrenoUgy, 

FRIGHT, 

effect  of  on  the  mind  and  health,  3ia 
will  stop  secjretion  of  milk,  234. 

FRONTAL  BONFi,  250, 262. 
plates  of,  54, 259. 

FUNCTIONS, 

term  described,  31, 
enumerated,  31,  52. 
vital  functions,  31. 
motion,  53  to  9. 

respiration,  31.    See  Betpirmtkm. 
circulation,  31.    See  CireuhtHatL 
digestion,  32.    See  Digestitm. 
absorption,  32.    See  Absor/rtion. 
secretion,  32.    See  Secretum. 
nervous,  244  to  272. 
animal  or  sensitive,  32.. 
the  heart  considered  the  central  organ  of 

the  vital  functions,  32. 
the  brain  of  the  animal  or  nervous  function, 

32. 
objections  to  distinction  taken  between 
these  functions,  32. 
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FUNCTIONS— con/tnueef. 
Vital  fiinctioDS — continued, 
how  may  be.  affected  by  disease,  313. 

FUNIS  UMBIUCAUS,  40L 

GAIETY  or  WIT, 

organ  of,  described,  254  See  Phrenology, 

GALL  BLADDER, 

plate  showing  position  of,  94. 
description  and  situation  of^  213. 

GANGLIA.    See  Nerves. 
described,  281. 
specific  office  of,  doubtfiil,  282. 

JAILS, 

provisions  for  secnrtng  eleanliness  in,  442, 

450, 451,  468. 
baths  in,  452. 
bedding  in,  468. 

GAPING,  115. 

GAS, 

creation  of,  in  stomach,  194 

GASTRIC  JUICE, 

secretion  of,  described,  187. 

composition  of,  188. 

experiments  respecting*  188. 

its  utility  and  power  in  digestion,  168. 

supposed  quantity  o^  189. 

GELATINE, 

of  what  it  consists,  26,  61. 
exists  in  the  solids  and  fluids,  61. 
its  properties,  26, 27,  61. 
defined,  61. 
secretion  of,  234. 

GELATINOUS  SECRETION,  234. 

GENERATION,  FUNCTION  OF. 

1st  Necessity  for  consideration  of  subject, 
373,374 

2dly.  Doubts  regardinspropriety  of  some 
laws  respecting,  374. 

3dly.  Insufficiency  of  education  respect- 
ing, 375. 

4thly.  Knowledge  of  subject  essential, 

375. 

5thly.  Distinguishing  peculiarities  be- 
tween sexes,  376. 

6thly.  Monsters,  and  non-existence  of 
hermaphrodites,  377. 

7thly.  Of  impotence  and  sterility,  377. 

8thl^.  Peculiarities  of  male,  379. 
his  organs  of  generation,  379. 

1.  External  organs,  379. 

2.  Fluids,  &c.,  379. 

3.  Iaw  of  rape  and  other  sexual 

crimes,  381. 
4  Age  of  puberty,  &c,  383. 
5.  Capaci^  to  procreate,  38S. 
law  respecting,  383. 
9th]y.  Peculiarities  of  female,  885. 
her  organs  of  generation,  885. 

1.  Difierenee  between  the  sexes,  385. 

2.  Female  organs  of  generation  in 
general,  386. 
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GENERATION,  FUNCTION  OF— conli- 

nued. 
Peculiarities  of  female— conttnu^ci. 

1.  Pelvis,  386.    See  Pelvis. 

2.  External  parts,  390.' 

1.  The  pudendum  or  mens 

veneris,  &c.,  390. 

2.  Clitoris  or  superlabis, 

391. 

3.  Nymphs,  391. 
4  Labia,  391. 

5.  Perineum,  390. 

3.  Internal  parts,  391. 

1.  Hymen,  391. 

2.  Ya^na,  392. 

3.  Carunculemyrtiformes, 

391. 
4  Uterus,  392. 

5.  Fallopian  tubes,  893. 

6.  Ovaria  and  ova,  393. 
4  Of  catamenia,  or  menstrua- 
tion, 394  395. 

b.  Female  pubetty,  396. 

when  power  of  conception 

commences,  396. 
when  it  ceases,  396. 
of  the  crime  of  rape,  397. 

6.  Signs  of  virginity,  398. 

7.  Or  impregnation  or  concep- 
tion, 399.    See  Concep- 
tion, 

parts  incidental  to,  401. 

1.  Umbilical  cord,  401. 

2.  Placenta,  401. 

3.  The  temporary  mem- 
branes, 402. 

1.  Tunica  decidua, 
402. 

2.  Theamnion,402. 
-  3.  The  chorion,  402. 

4  The  liquor  amnii, 
403. 
S.  Time  of  ^station,  409.   See 
Oestatton. 

successive  progress  of  fie- 
tus,  402  to  408. 

1.  Ordinary  time  of, 
409. 

2.  Utmost  protracted 
time,  409. 

3.  How  early  a  child 
may  bedelivered  as 
to  Jive,  410. 

9.  Regimen  and  exercise  during 
pregnancy,  411. 

10.  Preparations   fi>r   delivery, 
41L 

Importance  of,  in  judicial  in- 
quiries, 411. 

11.  Of  the  natural  labour  and 
delivery,  411, 421. 

accompanying  and  subse- 
quent treatment,  411. 
See  Labour. 
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GENERATION,  FUNCTION  OP--«mii- 

ntted. 
12.  Medical  and  legal  duties  of 
acooDcbeurs^  4SS). 

1.  In  ordinary  JabouTB,  420. 

2.  In  UBnaturBllaboan,421. 

422. 
la  Of  the  iM-eaat  and  milk,  422. 
changes  in,  after  puberty  and 

pregnancy,  428. 
secretion  of  milk,  42S. 
lOthly.  Of  marriages,  42a 
moral  and  legal  impropriety  of, 

in  certain  cases,  42a 
bow  young  parties  may  marry, 

how  old,  424. 

hereditary  diseases,  &c.,  at  time 
of,  ^5. 

GENIUa    See  Mind, 
defined,  aSl,  882. 

GESTATION.    See  Qen&raiion. 
time  of,  409. 
sQCcessiye  progress  of  fistus,  402  to  406. 

1.  Ordinary  time  of,  4^  438. 

2.  Utmost  protracted  time  of,  488. 
a  how  early  child  may  he  bora  to 

live,  4ia 

QINGLIMUS,  77. 

GIRLHOOD, 

age  so  termed,  440* 

GLANDS,  31. 

of  absorption,  ^224, 228. 
of  secretion,  232. 

GLENOID  CAVITY,  26L 

GLOBE  OF  EYE.    See  Eye. 
description  oC  294. 
plate  showing,  291. 
of  what  composed,  294. 

1.  Aqa^us  humour,  294. 

2.  Lens  or  crystalline  humour,  295. 
a  Vitreous  humour,  295. 

OL068OPHARYNGEUS.    See  Nervet. 
plate  showing  origin  of  these  nerves,  278. 

GLOTTIS  and  EPIGLOTTIS, 
described,  96. 
its  use  in  respiration,  95.    See  Reipptro- 

iion. 
plate  of  epiglottis,  92. 

GRAND  GLIBAACTERIC, 
what  age  cooaideied  so,  44a 

GRAVITY, 

oftheUadd,.196,197. 

GROANING,  114. 

GUARDIAN, 

when  infiuot  nny^  appoint,  441, 

GUMS, 

described,  174 


GUMS— cofUtfitieA 
diseases  of,  174  * 
supply  loss  of  teeth  in  mastieatioii,  18L 

HABITS, 

effect  oC  on  human  frame,  33, 809, 406L 
when  injorious  to  health,  408, 46a 
not  to  be  suddenly  changed,  409. 
policies  of  ensurance,  when  affected  by, 

40a 
cfl^t  of  local  habits,  409. 

HiEMOPTYSIS, 

diseases  of,  described,  129. 

HAIR, 

described,  258,  43a 

growth  of,  483,  434 

of  what  it  consists,  48a 

cause  of  change  of  colour  in,  484 

influence  of  passion  or  distress  oo,  484 

use  of,  questioned,  484 

necessity  for  cleanliness  in,  484 

HAIRY  SCALP, 
plate  of,  204 

HAND, 

description  of,  08, 74 

opinion  of  the  ancients  .respecting,  74 

HARVEY, 

discovery  of  circulation  of  blood  by,  19ia 

HATRED, 

effect  of,  on  the  mind  and  health,  3ia 

HEAD.  See  Nervous  Functinm. 
what  it  includes,  34 
9ymmetrieel  structure  o(  3& 
plate  of  base,  261. 

description  of  bones  of;  68, 258, 259, 268 
general  description  of;  245  to  27a 
contains  most  of  the  organs  of  the  nervous 

system,  246. 
of  the  senses,  245i 
of  the  intellectual  faculties,  245^ 
cranium  and  face,  245,  S^; 
dimensions  of,  245  to  248. 
face  and  countenance,  246. 
Camper's  fkcial  angle,  247. 
plates  of,  247,  248. 

phrenology,  249 to  256.  See  PkrenoUigy. 
physiognomy,  256.    S^e  Phftvognamif. 
particular  parts  of  head,  258  to  z7a 
plates  of  skull,  54,  259, 261.  See  SSkuXL 
number  of  bones  of  the  bead,  261. 
sutures  of;  261. 
malformation  of;  268. 
diseases  of  bones  of,  26a 
the  brain,  264  to  278.    See  JBrotn. 

HEAJLTH  and  HAPPINESS, 

importance  of;  aa  regards  medical  po- 
lice, 4 
1.  Geneml  observations  respecting;  444 
H.  Particular  rules  as  regards,  444  to  47L 
^     L  Appropriate  atmosphere,  445b  ^See  Atr. 
Atmosphere^ 
turt, 
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HEALTH  and  HAPPINESS— coiHtiitte^ 
Appropritle  atmosphere — continued, 
influence  of)  on  health,  444. 
natural  unctn^fimed  atmoephere,  446. 
diflerent  degrees  of,  446. 
exposure   to  cold   air,  when  dan* 

gerous,  446. 
heat,  when  dangerous,  447. 
light  and  sunshine,  447. 
effect  of,  447. 
nuisance  to  unconfined  atmosphere, 

447. 
prevention  of  injurious  consequences 

of,  447, 446. 
change  of  air  and  climate,  448. 
advantages,  448. 
observations  respectingi  448. 
Qicotffined  air,  449. 
injuries  resulting  from,  449. 
particles  of  dust,  dtc,  inhaled,  450. 
2.  Cleanliness  in  dwellings,  person,  and 

clothes,  451  to  458. 
importance  of,  452. 
regulations  in  factories,  45^ 
advantages  from  bathing,  462. 
from  ventilation  of  beds,  du:.,  462. 
as  respects  clothes,  452. 
a  Drees,  452. 

importance  of,  as  respects  children, 

448,452. 
use  of  flannel  recommended,  453. 
law  does  not  directly  interfere  with, 

453. 
absurd  it  J  or  extravagance  in,  454. 
attention  of  parents  to,  454. 

4.  Appropriate  diet  and  food,  454. 

1.  EEitables,  kind  or  quality  of^  455. 

2.  Mastication  of,  456, 180, 181.  See 

MtutieaUon, 

3.  Quantity  requisite,  457. 

4.  Drmk^  appropriate,  459. 

5.  Kinds  of  beverage,  459. 
6l  Rest  after,  459. 
excess  of;  injurious,  450. 

Mr.  Abemethy*s  rules  of  diet,  460. 
extent  of  legal  duty  to  provide  food, 
460, 461. 

5.  Doe  digestion,  461.    See  Digettion. 

bow  assisted,  461, 463. 

6.  Due  education,  462. 

suggestions  respecting,  462  to  465. 

7.  Labour  of  body  and  mind,  465,  466. 

essential  to  health,  466. 
excessive,  injurious,  466. 

8.  Exercise  and  recreation,  466^  467. 

essential  to  youth,  466. 
influence  o(  on  health,  467. 
legislattve   enactments  respecting, 
467. 

9.  Rest  and  uleep,  467. 

quantity  requisite,  467. 
temperature  of  rooms  considered, 

468. 
snaetmeBta  respecting,  468. 
punishownt  fisr  diitamnce  of,  468. 


HEALTH  and  UAPPmESS^-iMmHmed. 

10.  Particular  habits,  468. 

when  injurious  to  health,  469, 470. 
provisions  in  policies  respecting,  470. 
when  will  be  avoided,  on  account  of, 

470. 
eSket  of  local  habits,  470. 
IL  Quiescence  and  pleasure  of  mind.  470. 
importance  of,  to  health,  470, 310  to 
872. 

HEARING;    See  Ear. 
sense  of,  described,  801. 
organs  of,  301. 
sounds,  301. 

echoes,  how  produced,  802. 
congenital  deafness,  303. 
diseases  and  injuries  to,  304 
as  regards  evidence,  804 

HEART.    See  Artertet,  Bloody  CirculaHon, 
CapiUarieM,  Veins, 
IS  the  centre  and  principal  oigan  of 

circulation,  124 
suspension  of  action  of^  death  ensues^ 

125. 
why  placed  in  centre  of  trunk,  12& 
plate  showing  the  same,  with  auri- 
cle and  vessels  of,  125^  127. 
L  External  appearance  of,  125. 
size  and  weight  ol^  125. 
plates  of,  125. 
description  of,  125. 
2.  Situation  and  posture  o^  126. 
how  suspended,  126. 
how  supported,  126. 
8b  Component  parts  of,  126. 
its  texture,  127. 
ito  fibres,  127. 
muscles  of,  127. 

difller  from  the  other  muscles,  127. 
4  Interior  structure  of,  128. 
the  four  cavities  of,  12S, 
the  two  auricle  of,  I2a 
two  ventricles  of,  128. 
has  two  distinct  parts,  128L 
each  performing  distinct  fimotioni^ 

12a 
description  of^  128. 
5.  The  valves  of,  dsscribed,  120. 

the  pulmonary  artery  described,  180L 
its  use,  180. 
6L  The  interna]  arteries,  veiiii»  tad  nerfei 
described,  18a 

1.  Tbe  coronary  arteries,  18Ql 

2.  The  doionary  veinsi  180. 
a  The  nerves,  Ida 

effect  of  mental  emotkmn  on  the 
lieart,  180. 
4  Contractility  of  the  heart,  18L 

cause  0^  considered,  181. 

5.  Action  and  beating  of,  131. 

cause  ot,  considered,  182. 

a  Rapidity  of  cireulatioii  thioagh, 

188,166. 

course  of«  described,  1831 
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HEART— eofietnifal 

7.  Cause  of  action  of  the  heart,  134 

8.  State  of  circulation  at  different 

ages,  135. 

9.  Discovery  of  the  circulation  of 

blood  through  the  heart,  135. 
10.  The  use  of  double  circulation,  136. 
importance  of,  considered,  136. 
L  Lesser  circulation  described, 

13a 
2.  Largercirculation  described, 

136. 
veins,  vene  cave  described,  137. 

7.  The  pericardium,  137. 

this  membrane  described,'  137. 
liquor  pericardii,  137. 

8.  Defects  and  diseases  of  heart,  138. 

malformation  of,  138. 
aneurism  of,  138. 
symptoms  of,  139. 
treatment  of,  139. 

9.  Rupture,  or  broken  heart,  140. 
10.  Injuries  to,  140. 

wounds  of,  140. 

their  consequences,  140. 

HEAT,  111,  112.    See  Atmosphere. 

how  affected  by  respiration.  111,  112. 

office  of  the  skin  in  assistinir  in  reirula- 
tion  of,  432. 

exposure  to,  when  injurious,  447. 
HEIR, 

when  entitled  to  rent  on  death  of  ances- 
tor, 443. 
when  may  lay  demise  in  ejectment,  44S^ 

HEMORRHAGE,  167. 

HEPATIC  VEINS, 
view  of,  plate,  140. 

HEREDITARY  DISEASED 

hereditary  tubercles  found  even  in  fcstus, 

119. 
cause  of,  considered,  168. 
efiect  of,  in  marriages,  425. 

HERMAPHRODITES, 

existence  of,  denied,  376,  377. 

mCKUP,  116. 

HIEROGLYPHICS, 

propriety  of  continuing  use  ofi.  considered, 
10,  IL 

HIP  JOINT,  74,  75.    See  Acetabulum. 
plate  of,  387. 

HOPE, 

organ  of^  described,  254.  See  Phrenokgy. 
HORROR, 

effect  of,  on  the  mind  and  health,  816. 

HUMAN  FRAME. 

L  Importance  of  knowledge  of  the  sub- 
ject, 13  to  19. 
of  atoms,  dLC  in  man,  13. 
of  what  they  consist,  14 
of  what  the  human  frame  externally 
con8iBtB|14 


HUMAN  FRAME-^comtmuMil 
Importance  of  Jcnowledge  of  the  sabject— 
continued. 
what  internally,  14. 
important  to  medical  practitioners,  15. 
and  to  hiwyers  and  others,  16. 
summary  ^m  the  Bible  and  Revela- 
tion, 17. 
outline  of  the  practical  study  of,  18L 
division  of  the  subject,  19. 
IL  The  component    materials,   organs, 
functions,  <ft^  19  to  435. 
Fiiet,  The  fluids,  20. 

1.  Chyle,  20. 

2.  Blood,  20. 

3.  Secretions,  21. 
Secondly,  The  solids,  22. 

division  of  the  subject,  22. 

1.  Osseous  matter  or  bones,  22. 

2.  Membranous  or  cellular  tissue, 

22. 

3.  Muscular,  22. 

4.  Adipose  or  Ikt,  22. 

5.  The  cerebral  or  brain,  22. 
Thirdly,  Of  organization,  and  the  va- 
rious organs  and  apparatus, 
29. 

1.  Of  organization,  30. 

2.  Of  organs,  30. 

3.  Enumeration  of  prgans,  90. 

4.  Of  an  apparatus,  31. 
Fourthly,  Of  the  functions,  31. 

1.  Of  the  vital  functions,  3L 

1.  Respiration,  31.  See  J2es- 

piration. 

2.  Circulation,  31.    SeeCir- 

eulation. 
S.  Dige8tton,32.  SeeJ^es- 
tion. 

4.  Absorption,  32.    See  Ab- 

sorption. 

5.  Secretion,  32.  See  Seere- 

tion, 
2.  The  animal  or  sensitive  func- 
tions, 32. 
objections  to  the  distinctioiiB 
taken  between  the  vital  and 
animal  functions,  82. 
Fifthly,  General  division  into  parts,  34. 

1.  The  head  and  neck,  34. 

2.  The  trunk,  34 

1.  Thorax,  34 

2.  Abdomen,  84  85. 
8.  Upper  extremities,  85. 
4  Lower  extremities,  85. 

5.  Regions,  87. 

Sixthly,  (^the  progress  of  growth  from 
sorface  to  centre,  88. 
consequence  of  imperfection  in  an 
organ  or  part,  40. 
m.  Essential  mropertses,  and  vital  powers, 
4^40tofy. 
First,  Life  defined,  40. 
power  of  resisting 
oonaideiedt  4a 
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HUMAN  FRABCE-Hxmlmtceci. 

Bnential  propertiefl,  Stc-^aonHnued, 

peculiar  powers  of  vitality,  42. 
renovating  power,  42. 
self-adjoBtment,  43. 
reaction,  44. 
Secondly,  The  power  of  motion  and 
contractility,  44. 
cause  of  muscular  contractility,  45. 
Thirdly,  Sensation,   sensitiveuess,  or 
sensibility,  45. 
combined  view  of  these  vital  pow- 
ers, 46. 
Fourthly,  The  mental  faculties,  47. 
IV.  Of  TemperameniSt  49  to  52.   See  Tern- 
pentmenlSt 
temperaments  defined,  49* 
the  tonic  is  the  perfect  temperament, 

49. 
the  deviations,  49. 
enumeration  of  deviations,  5(X 
sanguineous,  60l 
phlegmatic,  50. 
choleric,  50. 
melancholic,  50. 
nervous,  50. 
how  these  deviations  may  be  modified, 

50. 
efiect  of  deviation  on  medical  opera-' 

tions,  51. 
legal  effects,  51. 

subject  of  descriptive  anatomy  enume- 
rated, 51, 52. 
the  functions  enumerated,  52. 

HUMERUS  and  SHOULDER  BONE,  73. 
description  of,  73. 
subject  to  dislocation,  73. 

HUNGER,  198,  454. 

HYMEN, 

description  of;  391. 
rupture  of,  391,  399. 

IDEALITY, 

organ  of,  described,  254.  See  Phrenology. 

IDEAS,  325.    See  MituL 

IDIOTCY.    QeeMind. 

definition  of  term,  345,  346b 

legal  consequences  of,  345  to  367, 425. 

four  deviations  of,  346  to  350. 

who  is  an  idiot,  347. 

causes  of  deviation  from  perfect  intellect, 

351. 
irresponsibility  for  crimes  committed,  353. 
evidence  to  establish,  354  to  357. 
illustrations  relative  to,  357  to  363. 
education  in  cases  of,  363. 
remedies  in  cases  of,  865. 
moral  treatment  of,  365. 
efl^t  of,  on  marriage,  425. 

ILEUM,  20a 

intestine  so  called,  201. 

IliAC  ARTERIES, 
sitoatioQ  of,  142. 


ILIAC  ARTEIUES— conitntfeil. 
yiew  of,  in  plate,  140. 
termination  of  aorta,  in  plate,  140. 

ILIAC  VEINS, 

view  of,  plate,  140. 

lUUM, 

bone  of  pelvis,  388. 
plate  of,  387. 

IMAGINATION.    See  Mind. 
defined,  331. 
effect  of,  on  the  body,  332. 

IMITATION, 

organ  of,  described,  254.  See  PhrenoHo§ry» 
essential  to  present  host  examples  in  in- 
fimcy,  464. 

IMPOTENCY, 
considered,  377. 

lenl  consequences  o^  377  to  381. 
when  grounds  of  divorce,  381. 

IMPREGNATION,  399.     See  Conception, 
Oeneration^  Cfettation, 

INCUa    See  Ear. 

plate  showing  situation  of,  301. 

INDECENT  EXPOSURE, 
punishment  of,  874. 

INDIGNATION, 

effect  o(  on  the  mind  and  health,  318L 

INDIVIDUALITY, 

organ  of,  described,  254.  See  Phrenology. 

INFANCY.    SeeAg^6». 
what  so  termed,  437. 

INFANT, 

at  what  age  liable  for  commission  of 

crime,  4^9,  441. 
when  may  appoint  guardian,  441. 
not  liable  for  crimes,  &c.  of  omission,  44L 
when  may  be  a  witness,  430,  440. 
cannot  act  as  executor  or  administrator 

until  twenty-one,  441. 
carnal  knowledge  of,  383, 440. 
punishment  for,  440. 
abduction  of,  440. 

INFERIOR  CAVA, 

view  of,  in  plates,  125, 127, 140. 

INFERIOR  MAXILLARY  BONE, 
plates  and  description  of,  54, 259. 

INFUSION, 

of  blood,  when  proper,  168. 

INHABITIVENESS, 

organ  of,  described,  253.  See  Phrenology- 
propensity  of  the  English  frequently  U> 
change  residence,  &8. 

INSANITY.    See3ftnii 

definition  of  term,  345. 

legal  consequences  of,  345  to  367, 425. 

who  is  strictly  insane,  347. 

causes  of  deviationsfrom  sound  mind,  35L 
I  irresponsibility  for  crimes  committed,  358 
I        evidence  to  establish,  354. 
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INSANITY--coitfiiitted 

iliuBtratiooB  relative  to,  357  to  363. 
edueatioQ  in  cases  of,  363. 
remedies  in  cases  ot\  365. 
moral  treatment  of,  365,  366. 
effect  on  marriage,  425. 

INSPIRATION, 

of  air,  described,  103. 
use  of,  ia%  104. 
qnickness  of,  105. 

INSTINCTS,  309. 

INTEGUMENTS, 

human  body,  eztenially  composed  of,  14. 

426. 
what  technically  so  termed,  426. 
L  The  skin.    See  Skin, 
First,  Its  three  several  Isyers  and  com- 
position, 426. 

1.  Epidermis,  or  external  skin,  427. 

2.  Middle  skin,  or  rete  mocosum,  427. 

3.  Inner  skin,  or  cutis  vera,  420. 
Secondly,  TiiefiiiictioiiB,&4Cofthe8kin, 

430. 

1.  As  a  secreting  organ,  431. 

2.  As  an  organ  of  abeorptioo,  431. 

3.  As  regulating  heat  of  body,  ^2. 

4.  As  an  organ  of  sensation  and  touch, 
432. 

IL  The  bairv,  433.    See  Hair. 

description  snd  utility  of,  433, 434. 
IIL  The  nails,  485.    See  Naik. 
desortption  and  utility  of,  435, 

INTEMPERANCE, 

sexual,  and  consequences,  374, 375. 
in  eating,  457. 
in  drinkmg,  450. 

INTERNAL  JUGULAR  VEINS, 
view  of,  plate,  140. 

INTESTINAL  CANAL, 
described,  184, 199. 
view  of,  in  plate,  94. 

INTESTINES.    &ee  Digettion,  Stomach. 
plate  of,  94. 

digestive  canal  in  general,  184^  199. 
coats  and  nerves  o(  199. 
arteries  and  veins  of,  200. 
movements  of,  900. 
division  of,  into  (freat  and  small,  200. 
small  intestines  in  particular,  210. 

1.  The  duodenum,  210. 

description  and  utility  oC  210. 
diseases  of,  202. 

2.  The  jejunum,  2021 
a  The  ileum,  20a 

functions  of,  203, 204. 
the  large  intestines,  206. 
1.  Tne  ccBcum,  207. 
a  The  colon,  20a 
valve  of,  207. 
diseases  of,  208. 
a  The  rectum,  209. 
described,  209. 
disesM  of,  209. 


INTESTINBB-cmlMMigrfL 
The  rectum— oonHntcedL 

injuries  to,  809,  2ia 
functions  of,  in  general,  210. 
diseases,  disorders,  and  injuries  to,  21L 
the  solid  viscera,  211  to  219. 
other  parts  of,  219  to  22L 

INTUSSUSCEPTION, 
aflecting  intestines,  211. 

INVENTION,  33L    See  Mind. 

IBIS  OF  EYE,  296.    See  Eye. 
plate  showing  situation  e^  29L 

ISCHIUM, 

bone  of  pelvis,  plate  of,  387. 

JAWS, 

plates  of,  and  explanations,  54, 250. 
description  of,  ifa 
muscles  of,  173. 

JEALOUSY, 

effect  of,  on  the  mind  and  health,  319l 

JEJUNUM,  202. 

process  of  chylification  in,  203. 

JOINTS.    Qee  SyndetnuOogy. 
description  0^31,  77  to  80. 
are  moveable  or  fixed,  31. 
diseases  of,  80. 
injuries  to,  80. 

references  to,  enumeration  of,  80. 
how  united,  77. 

JUDGMENT.    See  Mind. 
defined,  333,  334 
faculty  of,  in  idiot,  334 

JUGULAR  VEINS, 
plate  showing,  94 
view  of  the  two  external,  140. 
of  two  internal,  127f  140. 

KIDNEYa 

view  of,  140. 

description  and  utility  of,  35b  235^  236. 

nerves,  Sic  of,  236. 

diseases  and  injuries  cf^  287. 

glands  of,  237. 

KNEE,  75. 
plate  oC  04 

KNEE  PAN,  75. 
plate  o(  54 

LABIA, 

situation  of,  301. 
their  use,  391. 

LABOUR  IN  CHILD-BEARINa  See  BML 
Child,  DeUnery,  Oermaiiam. 
preparation  for,  411. 
imporunce  of,  in  jodicial  iovealigatioo, 

411. 
natural  labour  described,  411. 
accompanying  and  subsequent  treatmeit, 

41L 
care  of  mother  after  delivery*  416L 
care  of  child  after,  417. 
daring  a  voyage,  420. 
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LABOUR  IN  CHnj>'W^nmG-<MiUiMied. 

duty  of  accoucheur,  400, 

of  uDO&turai  kboura,  Ae,  421. 

LABOUR  OP  BODY  AND  MIND, 
bow  far  useful,  465  to  407. 
when  excessive,  how  prejudicial,  467. 
hours  of,  regulated,  4d5. 
enforced,  465. 

LACHRYMAL  GLANDS,  207. 

LACTEALS.    See  Abwrption, 
described,  222  to  225. 
their  use,  225. 
only  absorb  chyle,  224. 
cause  of  noD-absorption  by,  224, 225. 

Srocess  of  absorption  by,  225. 
ifier  from  the  lympbaticB,  225. 
diseases  of,  2dOL 

LANGUAGE, 

organ  of,  described,  254.  See  Phremology. 
dead  languages^  when  to  bo  taught,  4SS. 

LARYNX, 

descnbed,94. 

one  of  the  organs  of  respiraiioii,  94. 

LATIN  PRESCRIPTIONS, 

•zpedieney  of  <90BliMiiiig,  considered,  10. 
argvments  for  and  agpirat,  10^  11. 
leconimeuded  alterations^  12. 
when  to  be  taught,  463. 

LAUGHING,  116. 

LAWYERS, 

importance  of  the  study  of  the  buman 
teme  to^  16L 

LEGS, 

bones  of,  6& 
described,  76. 
plates  oC  54. 

LIFEi 

defined,  40  to  42. 

its  power  of  resisting  pdtrefirctbn,  40: 

peculiar  powers  of  lif^  42. 

perpetual  change  of  parts  and  fbnnation 

of  new,  ^ 
power  of  resOMring*  laceMed  parts,  42. 
•f  restoring' eiren  broken  bones,  42. 
is  the  assemblage  of  all  the  functions,  46. 

LIGAMENTS, 

described,  31, 86k 

tMs  miUly*  86. 

have  no  nerves,  86. 

but  have  a  few  blood  Tessels^  86. 

their  chemical  composition,  86. 

LBSBT. 

efibct  of,  on  health,  447. 

LIN£^  MEAStJR£r  0F» 

the  twelfth  part  of  an  inch,  12. 

UNGUAL  NERVK    See  iVsroes. 
plate  showing  origin  of^  278. 

UPS,  17a 

UVER, 

plate  shewing  pesitioB  of,4M» 


UVER^-conHnued. 
described,  212. 

4  principal  digestive  organ,  212L 
situation  of,  212. 
vessels  of,  2ia 
gall-bladder  in,  213. 
use  and  functions  of,  2fl2  to  216. 
effects  of  passion  on,  216L 
diseases  of,  2ia 
injuries  to,  216. 

LOCALITY, 

organ  of;  described,  254.  See  Phrenology. 

LONG  BONES, 

structure  and  composition  o(  58  ta  60. 

LONG-SIGHTEDNESS,  208. 

LOWER  EXTREMITY, 
list  of  bones  of,  68. 
plate  of  bones  o(  54^ 

LOWER  JAW, 
plate  of,  54, 250. 
described,  69. 
its  muscular  powef,  60, 70. 

LUMBAR  NERVES,  279.    flee  iV^rsst. 

LUMBAR  VERTEBRA 
plate  of,  54,  887. 
description,  71. 

LUNACY.    See  insanity, 
who  is  a  lunatic,  844, 349. 
legal  disabilities  of,  945  to  866|  425. 
irresponsibility  for  crimes,  353. 
evidence  to  establish,  854  to  85a 
evidence  of  lucid  interval,  856. 
it»  effect  on  nmrriagesb  425. 

LUNGS, 

plates  of,  94, 140 

described,  912,^  101. 

mediastinum,  100. 

internal  construction  o(  lOOi 

contents  of,  101. 

colour  oC  102L 

size  and  weight  of,  102. 

motion  of,  1^ 

muscles  of,  102. 

nerves  of,  102. 

function  of,  in  reapiAtion,  101 

supposed  quantity  of  air  in,  106i 

malformation  of,  117. 

diseases  of,  118  to  128. 

LYMPH.  SeeFiMne. 
described,  161, 162. 
bufiy  coat  of,  168. 

LYMPHATICS.    Bee  AAm^rptUm. 
described,  225. 
their  use,  225; 
iiM&r  from  the  lacteals,  225. 
experiments  respecHng,  226; 
process  of  absorption  by,  224  to  227. 
conglobate  glands^  228^ 
diseases  of,  280^ 

MALAR  BONE, 

plate  and  destKdpticm  <<  51, 25a 
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MALEa    See 

orgaoB  of  generation  o(  S76  to  386. 

distinguishing  pecaliarities  between  male 
and  female,  376. 

defects  and  impotency  of,  377. 
lenl  consequences,  377, 378. 
when  grounds  of  divorce,  378. 

semen  of,  379. 
animalcules  in,  380. 

law  of  rape,  381. 
principle  on  which  it  proceeds,  38L 
expediency  of  modem  law  doubted, 
381,3^ 

age  of  puberty  in  males,  38S. 

capacity  to  commit  crimes,  383. 

capacity  to  procreate,  384. 

mental  capacity  admitted  eren  before  se- 
ven, 439. 

MALFORMATION, 

of  the  heart,  13a    See  Heart. 

MALLEUS, 

plate  showing  situation  of,  301. 

MANIA,  350.    See  bumUty. 

MANIACS,  350.    See /nsmiify. 

MARRIAGE, 

legal  and  moral  impropriety  of,  in  certain 

cases,  considered,  423. 
bow  young  females  may  marry,  424, 440. 
See  Age9<, 
cannot  legally  before  twelve  years  of 

age,  424, 440. 
should  not  until  she  has  menstruated, 
424. 
early  marriages  prejudicial,  why,  4SiA, 
at  what  age  marriage  recommended,  424, 

425. 
diftrence  of  ages,  424. 
how  old  may  marry,  424. 
law  in  this  respect,  424. 
hereditary  diseases  and  idiotcy,  when  a 
ground  of  divorce,  424, 425. 

MARROW, 

described,  61. 

its  uses,  61. 

of  what  composed,  61. 

MARVELLOUSNESS, 

organ  of,  described,  254.    See  Phreno- 

MASTICATION.    See  Digestion. 
L  Organs  of,  172  to  180. 

1  The  mouth,  including,  173, 175. 

1.  The  lips,  17a 

2.  The  jaws,  173. 
a  The  teeth,  174. 
4  The  gums,  174. 

2.  The  tongue,  taste  and  tasting,  174. 

a  Palate  bones  and  soft  palate,  17a 

4.  The  fiiuces,  17a 

a  The  velum  palati,  17a 

a  The  uvula,  17a 

7.  The  tonsils,  17a 

&  The  salivary  ^ands,  176, 177. 

9.  lilt  saliva,  177. 


MASTICATION-HsMiltinieiL 
Organs  of— conltfiiieci. 

10.  The  phamyx,  17a 

11.  The  oesophagus,  479. 
n.  Functions  of,  180  to  182. 

1.  Mastication  or  chewing,  180, 45a 

2.  Deglutition  or  swallowing,  181. 

3.  Administering    nutriment    throogh 
rectum,  181, 182. 

MATERIAUSM.    Bee  Mind. 
defined,  335. 

observations  of  some  authors,  38a 
extract  from  Blumenbacb,  335. 

from  Beirs  Anatomy,  33a 

from  Dr.  Good,  337. 
doctrine  of^  considered,  330. 
arguments  in  favour  oC  34L 
arguments  against,  342. 
supposed  result,  34a 
immaterial  as  regards  religion,  841,  note 
(fi,)371. 

MEATUS  AUDITORIUS  EXTERNUS, 
part  of  the  organs  of  hearing,  301. 
plate8of,259,261,30i. 

MEDIAN  NERVE, 

supposed  danger  <^  ii^uring  in  bleeding, 
279,  note  (r.) 

MEDIASTINUM,  100.    See  Lunge,  Reepi- 
ration, 

MEDICAL  ATTENDANT, 

punishment  of,  for  taking  indecent  liber- 
ties, 374. 

for  improper  operations  in  labour,  420, 
421. 

MEDICAL  JURISPRUDENCE, 
signification  of  term,  4. 
its  importance  considered,  4. 
works  recommended  to  students,  & 

MEDICAL  POLICE, 

importance  of^  considered,  4. 

MEDICINE, 

administering  through  rectum,  dec.  181. 
purgatives  to  be  avoided,  462. 

MEDULLA  OBLONGATA, 
described,  271,  272. 
plate  of,  264. 
origin  of  nerves  from,  275. 

MEDULLA  SPINAUa    Bee  Spmrnl  Cord. 
plate  of,  264. 
described,  27a 

MELANCHOLIC  TEMPERAMENT,  60. 

MELANCHOLY, 

eflect  of,  on  the  mind  and  health,  317. 
temperance  essential  to  prevent,  45a 

MELODY, 

organ  o(  described,  254.    See  Pkreno- 

MEMBRANI  TYBfP ANI, 

plate  showing  situation  of,  301. 

BIEMBRANE.    See  CeUviar  Texture. 
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MEMORY.    See  Mind, 
defined,  828. 
attention,  the  art  of,  928. 
power  of,  328,  329. 
is  capable  of  cultivation,  329. 
legal  view  of,  as  respects  evidence,  329* 
defects  of,  329. 

MENSTRUATION.    See  Catamenia. 
described,  394  to  396. 
peculiar  to  women,  394. 
when  appears  and  ceases,  394. 
suspended  during  pregnancy,  394, 395. 

{mrposes  of,  consider^,  395. 
aw  respecting,  395. 

MENTAL  EMOTIONS, 

effect  of,  on  the  heart,  13Q. 
effect  of,  on  the  mind  and  frame,  311  to 
323. 

MENTAL  PACULTIEa    See  Mind, 
enumerated  and  described,  47,  325. 
the  brain  considered  the  organ  of,  48. 
defect  of  law  respecting  injuries  to,  48, 

321. 
influence  of  the  passions  on,  48,  311  to 

323. 
sensorium  considered  the  seat  of,  272. 
general  view  of  subject,  323  to  372. 
legal  view  of,  in  connexion  with  mental 

derangement,  344. 
importance  of  education  in  improving, 

363. 
remedies  for  diseases  of,  365. 
necessity  for  punishment  for  injuries  to, 

866. 
law  respecting  mental  capacity,  439. 

MESENTERIC  ARTERIES, 
situation  of,  142. 

MESENTERIC  GLANDS,  220, 230. 

MESENTERY. 

description  of,  220. 

f  lands  of,  220. 
iseases  in,  230. 

MESOCOLON, 

organ  described,  220. 

MILE.    See  firea$L 

secretion  of,  described,  421,  422. 

when  the  child  ehould  first  take,  422. 

secretion  of,  before  pregnancy,  consider- 
ed, 422. 

advantage  of  mother  suckling  her  child, 
42a 

frig6t  will  suppress  secretion  of,  234. 

MIND, 

the  brain  considered  the  organ  of,  48. 
influence  of  the  passions  on,  48. 
sensorium  considered  the  seat  of^  272. 
defect  of  law  respecting  injuries  to,  48, 

320. 
reason  why  defective,  321. 

for  inquiring  into,  323. 
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L  General  view  of  the  subject,  323, 
462,466. 
ideas  of  mental  images,  325. 

1.  Enumeration  of  the  principal 
mental  faculties,  325. 

1.  Attention,  326.      See  AiteU' 

Hon, 

2.  Abstraction,  327.     See  Ab^ 
straction, 

3.  Perception,  328.      See  Per- 
ception, 

4.  Memory,  328.    See  Memory, 

5.  Association,  330.    See  Amo- 

oiation. 

6.  Comparison,  330.    See  Cmh- 

parison. 

7.  Imagination,  invention,  geni- 

us, 331.    See  Imagination. 
effect  of,  on  the  state  of  tbe 
body,  332. 

8.  Reason,  332.    Sec  Reaeon, 

9.  Judgment,  333.     See  Judg' 

ment, 
import  of  term  common  sense. 

334. 
conjoint  use  of  these  faculties. 

335. 
expediency  of  observing  opero* 

tion  of  each,  335. 
result  of,  835. 

2.  Collection  of  authorities  oo  sab* 

ject,  335. 
extract  from  Blumenbscb,  895. 
from  Bell's  Anatomy,  836. 
from  Dr.  Good's  work,  337. 
inference  as  to  study  of  the  mind, 

339,362,462. 
duty  to  educate,  365. 

3.  Question  of  material  ism  conn* 

dered,  :340. 
arguments  in  &voar  of,  341. 
in  opposition  to.  842. 
supposed  result,  343. 
II.  Legal  view  of  subject  io  ooDnexioo 
with  mental  derangement,  344. 
,    1.  Age  when  mind  legally  mippoeod 
competent,  344. 
2.  Definition  of  terms,  descriptive 
of  mental  defects,  &c.  345, 346. 
legal  responsibilities,  345,  840. 
unsound  memory  or  mind,  845. 
incapacity  to  manage  aflairs,  346L 
weakness  of  intellctct,  346,  868. 
idfotcy,  346  to  34^: :  -See  Idiot. 
lunacy,  350.    See  X/tinocy.' 
'  insanity,  350.    See  Insanity. 
monomania,  850.     See  MonO" 

mania. 
demency,  851.    See  Hemency. 
-^  8.  Causes  of  deviation,  351. 

4.  Civil  or  legal  consequences  m* 

suiting  from,  862. 
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MIND — continued, 

5.  Criminal  irresponsibility,  353. 

6.  As  to  suicides,  354. 

7.  Evidence  in  cases  of  insanity, 

&C354. 

8.  IIIastratioDs  relative  to  insanity, 

357, 
Lord  ErBkine*s,  357,  362. 
Dr.  Johnson's,  362. 
IIL  Importance  of  extended  education, 
363,462. 
enlarges  and  improves  the  mind, 

6lc,  363,  462. 
postponement  of  a  trial,  that  wit- 
ness may  be  educated  and  ren- 
dered competent,  365. 
utility  of  parental  and  medical 
care,  365. 
TV.  Medical  and  moral  care  of  insani- 
ty, &.O.  365. 
remedies  for  diseases  of  mind, 

365. 
moral  treatment  in  such  cases, 
365^ 
v.  Necessity  for  pnnishment  for  in- 
juries to,  366. 

MISCARRIAGE, 

what  so  termed,  410. 

MONORCHIDES, 

described,  and  incidents,  379. 

MONSTERS, 

existence  of,  376. 

when  they  may  inherit  property,  376. 

MONS  VENERIS, 
described,  390. 
ancient  law  respecting,  300. 

MORBID  APPETITE,  197. 

MOTION, 

functions  and  organs  of,  considered,  53  to 

03. 
powers  of,  considered,  44,  45. 
cause  of  muscular  oontraction  considered, 

45. 
specimen  of  muscular  contraction  causing 

motion,  68. 

MOTORES  OCCULORUM,278.  SeeiVerucs, 
plate  showing  origin  of  nerves,  278. 

MONOMANIA.    Bee  Insanity,  Mind. 
defined,  35a 

legal  consequences  arising  from,  350. 
evidence  to  establish,  354. 

MOUTH, 

description  of,  94, 172, 178. 

palate,  bones  of,  176, 

plate  of,  259. 

bony  palate  of,  176,  259. 

soft  palate  of,  176, 259. 

lips,  173. 

jaws,  173. 

plate  of,  54,  259. 
teeth,  174. 

plate  of,  54, 259.     . 


MOUTH'-H^onftfiiied 
gums,  174. 

tongue  and  tasting,  174, 175, 
fauces,  176. 
velum  palati,  176. 
uvula,  176. 
tonsils,  176. 
salivary  glands,  176. 
saliva,  177. 
pharynx,  178. 
OBsophagtti,  179. 
stomach,  185. 

MUCOUS  MEMBRANE.    See  iirueus. 
MUCUS, 

described,  27. 

secretion  of,  234. 

MUMPS,  177. 
MUSCLES, 

sometimes  synonymous  to  flesh,  8L 

described,  31,  51, 81. 

their  connexion  with  the  joints  and  bones^ 

14, 55, 56, 88. 
cause  of  muscular  contractility  consider- 
ed, 45,  85, 86. 
plate  showing  how  they  operate,  88. 
I.  General  utility  of,  and  division  of  aub- 
ject,  81. 

1.  Their  form  and  structure,  82. 

their  arteries  and  capillary  vessels, 
82,8a 

veins  and  nerves  in  muscles,  83w 

are  divided  into  voluntary  and  invo- 
luntary, 83. 

these  described,  83, 84. 

2.  Chemical  composition  of,  84. 

composition  o^  described,  94. 
8.  Their  properties,  85. 

their  physical  properties  described, 

85. 
their  vital  properties,  85. 
stimulants  or  causes  of  contractility, 

86. 

1.  Mechanical,  66. 

2.  Chemical,  86. 

3.  ViUl  or  mental,  8a 
4  The  use  of  muscles,  87. 

5.  Mechanism  of,  87. 

6.  Action  of  muscles,  88. 
explained,  88. 

7.  Connexion  between  the  mnscularand 
nervous  system,  89,  286. 

IL  Of  tendons  and  aponeurosis,  89. 
described,  89. 

III.  Of  the  diseases  of  muscles,  89. 

IV.  Injuries  to,  90. 
ruptures  of,  90. 
wounding  of,  90. 

V.  Number,  names,  and  description  of  each 
muscle  and  tendon,  90. 
reference  to  useful  tables,  90, 91. 
from  400  to  450  enumerated,  14. 
of  the  utility  of  the  nerves  in  stimu- 
lating and  influencing  tho  mus- 
cles to  motion,  91. 
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MUSCLES— cofilmtitfi. 

connexioD  between   muscles  and 
nerves,  286. 

MUSCULAR  FIBRE,  2a 

described,  28. 
its  utility,  29. 

MYOLOGY.    Bee  Muscles. 
described,  51,  81. 
a  description  of  the  muscles  and  tendons, 

51,  8L 
ffencral  utility  of  these,  51,  81. 
L  Of  the  muscles,  and  divisions  of  subject,  81. 

1.  Their  form  and  structure,  82. 

2.  Their  chemical  composition,  84. 

3.  Their  properties,  85. 

4.  Their  uses,  87. 

5.  Their  mechanism,  87. 

6.  Their  action,  88. 

7.  Connexion  between  muscular  and 

nervous  system,  89. 
IT.  Of  tendons  and  aponeurosis,  89. 

III.  Of  the  diseases  of  muscles  and  tendons,  89. 

IV.  Of  the  injuries  to  muscleaand  tendons,  90. 
V.  Of  the  number,  names,  and  description  of 

each  muscle  and  tendon,  90. 

NAILS.    See  InUarumenU, 

description  and  utility  of,  435. 
are  a  continuation  of  the  cuticle,  435« 
of  what  composed,  435. 
sensation  of,  435. 

NASAL  BONES,  259. 

NAUSEA,  193. 

NECROSIS,  65. 

NEGRO, 

plate  ofhead  of,  24a 
dark  skin  of,  useful  in  depurations  or 
cretions,  42a 

NERVES.    See  Nervous  Function. 
described,  31,  274,  277. 
symmetrical  construction  of^  36,  277. 
whether  they  exist  in  bones,  62. 
of  the  heart,  described,  130. 
influence  of,  in  secretion,  233. 
in  absorption,  229. 
description  of,  p^ate,  278. 
of  nerves  in  general,  274  to  277. 
importance  of  study  of,  274. 
origin  of,  278. 
are  disposed  in  pairs  through  the  frame, 

275,  279. 
their  use,  275. 
ramifications  of,  275,  276. 
composition  and  structure  of,  276. 
differ  in  structure  and  form,  276. 
bow  distributed,  277. 
possess  the  properties  of  the  brain,  277. 
their  sensibility,  277. 
The  particular  nerves,  277. 
1.  Enumeration  of  cerebral  nerves,  277. 

plate  showing  origin  of,  278. 

first  pair,  olfiictory  nerves,  27a 

second  pair,  optic,  278. 


NERVES— <»mlffitiei. 
The  particular  nerves — conimued. 
third  pair,  motores  oculorum,  278. 
fourth    pair,  trochlearis,  or  pathetic 

nerve,  278. 
fifth  pair,  trigemini,  278. 
sixth  pair,  aUuctores,  27a 
seventh  pair,  auditory  nerve  and  facial 

nerve,  278. 
eighth  pair,  jglosso-phafyngeus,  278. 
ninth  pair,  lingual  nerve,  278. 
tenth  pair,  sutx>ccipital  nerve,  27a 

2.  The  spinal  nerves,  279. 

1.  Cervical,  279. 

2.  Dorsal,  279. 

3.  Lumbar,  279. 

4.  Sacral,  279. 

3.  Great  sympathetic  nerve,  279. 
description  of,  279. 

4.  The  phrenic  or  diaphragmatic  nerve, 

280. 
its  influence  on  respiration,  280. 

5.  Axillary  and  other  nerves,  280. 
of  pjexuses,  281. 

of  ganglia,  281. 

described,  281. 
office  of,  281. 

power  of  nerves  ta  reunite,  282. 
diseases  of,  282, 287. 
injuries  to,  and  remedies,  282, 287. 
properties  and  action  of,  283  to  285. 

the  action  of  283. 

reaction  of,  284. 
the  uses  of  the  nervous  system,  285. 
connexion  between  muscles  and  nerves, 

89,286. 
office  of,  287  ^ 

NERVOUS  FUNCTION, 

Plates  of  vertical  section  of  head  and 

brain,  dtc.  264. 
of  base  of  brain  and  origin  of  cerebral 
nerves,  278. 
I.  Arrangement  ^  subject ^  244 
II.  The  nervous  Junction  and  organs^  244 
to  287. 
First,  Definition  and  arrangement  of  or« 
gans  and  parts,  244. 
what  it  includes,  245. 
enumeration  of  organs  and  parts,  245. 
Secondly,  Of  the  head  in  general,  245. 
Sec  Head, 
the  head,  cranium,  and  face,  245  to 

247. 
their  proper  dimensions,  &c.  246. 
the  face  or  countenance,  246. 
plates  of  facial  angle,  247,  24a 
cranioiogy,  cranioscopy,  and  phre* 

nolojy,  249  to  255. 
plates  ofphrenology,  251.  See  Phrt^ 

nology. 
of  physiognomy,  256.  See  Pkjfsiog' 

nomy, 
inadmissible  in  jndieia]  investiga* 
tioiii,287. 
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NERVOUS  PUNCTION-coiUtntceii. 
6ve  regions  of  ekull,  257. 
three  of  the  face,  257. 
symptomatology  medically  consider- 
ed, 257. 
particular  parts  of  the  head,  258. 
Thirdly,  The  organs  of  the  nervous  sys- 
tem, 266. 
the  brain,  266.    See  Brain. 
.  its  structure  and  composition,  266 
to  272. 
spinal  cord,  273.    See  Spinal  Cord, 
the  nerves,  274  to  285.  See  Nerves, 
diseases  and  injuries  to;  282,  287. 
properties  and  actions  of,  ^^8  to  285. 
'    the  uses  of  the  nervous  system,  285. 
connexion  between  nervous  and  rous- 

« 

cular  system,  286.  . 
nL  Cfthe  external  senses^  their  organs  and 
parts,  288  to  d09.     See  Senses, 
of  the  subject  generally,  288. 
importance  oC  medically  and  legally, 

28a 

enumeration  of,  287. 
consequence  of  loss  or  injury  to,  288. 
•  the  several  senses  considered  sepa- 
nftely,  291. 

1.  Sight,  292.  '  See  Sight. 

2.  Hearing,  901.    See  Hearing. 
Z.  Smell,  804.    See  Smelk 

4.  Taste,  306.    See  Taste. 

5.  Touch,  306.    See  Touch. 

6.  Motion,  306.    See  Motion. 

7.  Speech  and  voice,  308.    See 

Speech  and  Voice. 
of  instinct  and  habit,  as  they  afiect 

evidence,  309. 
of  sensations,  310. 
rV.  ()f  the  passions,  emotions,  affections,  and 
mental  feelings,  310. 
how  far  the  objects  of  medical  or  le- 
gal interference,  311. 
influence  of,  on  the  body  or  mind,  312. 
efiectof  each  in  particular,315  to  319. 
genera]  influence  of  good  passions, 

&C815. 
injurious  consequences  of  evil  pas- 
sions, &c.  316. 
defective  state  of  the  law  respecting 

injuries  to,  320. 
why  the  law  defective  in  this  re- 
spect, 321. 
y.  Ctf  the  mind  or  intellectual  faculties, 
823  to  372.    See  Mind. 
general  view  of  the  subject,  323  to 

372. 
legal  view  in  connexion  with  roen- 
'    Ul  defects,  345  to  367. 
importance  of  extended  education, 

363. 
medical  and  moral  care  of  insanes, 

365,366. 
necessity  for  punishment  of  injuries 
to,  366. 


NERVOUS  FUNCTION^conlmii^ 
VI.  Of  conscience^  soul,  morality  and  reH- 

gion,  367. 
of  the  subject  in  genera],  367. 
benefit  of  clergy,  368. 
legal   punishment  for  violations  of^ 

369. 
immortality  of  soul,  370. 
effects  of  religion,  370, 371. 
consequences  of  absenceof,  371, 372. 

NERVOUS  FIBRE,  29. 

NERVOUS  TEMPERAMENT,  50. 

NEUROLOGY,  51,  91.    See  JVerwJS. 

NOSE.    See  Nostrils,  SmeU. 

plate  showing  bony  cavity  of,  261. 

posterior  openings  of,  261. 
utility  in  respiration,  &c.  93. 
utility  in  sense  of  smell,  305. 

NOSTRILS, 
described,  93. 

one  of  the  organs  of  respiration,  93. 
but  principally  in  smelling,  93,  80&. 
administering  nutriment  through,  181. 

NOTORIETY, 

organ  of,  described,  253.     See  Phre- 
nology. 

NUMERATION, 

organ  of,  254.    See  Phrenology. 

NUTRIMENT, 

administering,  through  rectum,  &c-  181- 

nostrils,  181. 

NYMPHiE,  391. 

ORBICULARE, 

plate  of,  301.  s 

OCCIPITAL  BONE, 
described,  263. 
plate  of,  54,  259,  261. 
condyles  of,  262. 

OESOPHAGUS, 
described,  179. 

muscles,  arteries,  and  veins  of,  179. 
diseases  of,  180* 
injuries  to,  180. 

CETHMOID  bone; 
described,  263,  259. 
plate  of,  259. 

OLD  AGE.    See  Age. 
what  so  termed r  437. 

OLEAGINOUS  SECRETION,  234 
OLFACTORY  NERVES,  278.  See  Nerves, 
SmeU. 

OMENTA, 

described,  220. 

is  the  principal  seat  of  fat,  220. 

diseases  of,  221. 

injuries  to,  221. 

OMISSION, 

in&nt  when  not  liable  for  oflencesof,441. 
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OPnC  NERVES*  278.   Be^.Nerves,  Sight. 
plate  showing  origin  of,  278. 
description  of,  196.' 

ORDER, 

organ  of,  254.    See  Phrenology, 

ORGANIZATION, 

meaning  of  term,  29,  30. 

ORGANS, 

definition  of  term,  90. 

of  the  bod  J  described,  29  to  31.. 

enumeration  of,  30,  31. 

symmetrical,  or  not,  32. 

may  be  affected  by  disease,  &c.  33. 

OS  COCCYGIS, 

bone  at  bottom  of  sacrum,  388. 
description  of,  and  capacity  of  bending, 

38a 

plates  of,  387. 

OS  FRONTIS,  259, 262. 
plate  of,  54, 250. 
description  of^  262. 

OS  HYOIDES,  94,  97. 

plate  of,  94 
description  of,  94, 96. 

OSSA  PARIETALIA, 
described,  264. 
situation  of,  262. 
plate  of,  54, 259. 

OSSA  PUBIS, 

described,  388. 
separation  of,  389. 
plates  of,  54,  387. 

OSSA  TEMPORALIA, 
describe^,  264. 
plate  of,  54,  259. 

OSSIFICATION, 
of  bones,  62. 

OSTBO  SARCOMA,  64. 

OSTEOLOGY,  51. 

OSTHEXIA,  64. 

OS  UNGUIS, 

plate  and  description  of,  259. 

OS  UTERI, 

mouth  of  uterus,  392. 
OVA, 

described,  393. 

number  of,  393. 

how  impregnated,  393, 

OVARIA, 

described,  393. 
composition  of^  393. 
situation  of,  393. 
size  of,  393. 
number  of,  393. 
how  impregnated,  393. 

OXYGEN,  112. 

PAIN.    See  Nerves^  Sensation^  Skin, 
insensibility  of  membranes,  &a  24, 25. 

PALATE  BONES,  176. 


PANCREAS, 

described,  216. 
size  and  form  of,  216,  217. 
'   diseases  of,  208. 

PANCREATIC  JUICE, 
described,  217. 
utility  of,  21X 
differs  from  saliva,  217. 
supposed  quantity  of,  217. 
result  of  experiments  respecting,  217. 

PAINTING,  117. 

PAPILLA.    Seefif^n, 

of  the  skin,  described,  429. 

are  the  immediate  seat  ofsensaCion,  429. 

PARACENTESIS, 
operation  of,  122. 
disease  of,  described,  122, 123. 

PARIETAL  BONES, 
described,  262. 
plates  and  view  of,  54,  259. 

PAROSTIA  FLEXIUS,  64. 

PAROSTIA  FRAGILIS,  64. 

PAR  VAGUM, 

plate  showing  origin  of,  278. 

PASSIONS, 

effectof,on  the  human  frame,33, 311  to 323. 
moral  conclusion  as  regards  indulgence 

of,  320. 
defective  state  of  the  law  respecting  in- 
juries to,  320. 
reason  why  law  defective,  321. 
not  to  be  counteracted  in  infants,  462. 

PATHETICUS, 

plate  showing,  278. 

PATHOLOGY, 

meaning  of  term,  2. 

science  of,  described,  2. 

knowledge  of,  essential  to  medical  men,  2. 

PELVIS, 

plates  of,  54,  387. 

description  of,  74. 

difference  between  male  and  female,56,57. 

importance  as  regards  evidence,  57. 

female  pelvis,  386. 

bones  of,  68,  .^7,  388. 

ligaments  between,  389. 

separation  of,  in  labour,  389. 

dimensions  of,  389. 

PERCEPTION,  328.    SeeiHtm^ 

capacity  of^  varies,  328.    See  MintL 

PERICARDII  LIQUOR,  137. 

PERICARDIUM,  137.    See  Heart, 

PERICRANIUM,  137.    See  Oranitwn. 
described,  258. 
its  use,  258. 
injuries  to,  258. 
plate  of,  264. 

PERIOSTEUM  9F  BONES,  62. 

PERIPNEUMONIA,  118. 
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PERISTALTIC  MOTION,  190,  200. 

PERITONiEUM,  183. 

PERSPIRATION,  See  Absorption,  Skin. 
described,  235,  431. 
danger  of  checking,  235,  431. 

PHARYNX, 

described,  178. 

its  utility  in  mastication,  178. 

structure  and  position  of,  17d 

PHILOPROGENITIVENESS, 

organ  of,  described,  252.  See  Phrenology, 

PHLEGMATIC  TEMPERAMENT,  50. 

PHRENIC  NERVE,  280.    See  Nerves. 

PHRENOLOGY, 

science  of,  described,  249  to  257. 
opinions  respecting,  250,  255. 
plates  illustrative  of,  251. 
organs  or  propensities,  252  to  255. 
opinion  against  doctrine  of,  255. 
inutility  of  in  practice  of  law,  255. 
inadmissible  in  judicial  in?e8tigation8,257. 

PHTHISIS  PULMONALIS,  or   PULMO- 
NARY CONSUMPTION, 
a  disease  of  the  lungs,  120. 
described,  120. 
considered  hereditary,  120. 
Its  symptoms,  120. 
is  in  general  fatal,  121. 

Ereventives  and  remedies,  121. 
ereditary  tubercles,  121. 

PHYSIOGNOMY, 

science  of,  described,  256. 
admitted  force  of,  255. 
study  of,  to  ascertain  cause,  JLC.,  of  dis- 
ease, 257. 
inadmissible  in  judicial  inTe8tigation6,257. 

PHYSIOLOGY, 

meaning  of  term,  2. 

science  of,  described,  2. 

works  recommended  to  students,  5. 

PIA  MATER.    See  Brain. 
described,  265. 
its  utility,  265. 
pkte  of,  264. 

PITUITARY  GLAND, 

plates  showing  infundibulum,  278. 

PLACENTA,  401.    See  Generation. 

PLANIPORM  JOINTS,  77.  See  Syndesmo- 

logy. 

PLATES,  with  explanations. 

front  view  of  skeleton,  54. 

posterior  view  of  same,  54. 

plate  showing  contraction  of  biceps  mus- 
cle, 88. 

showing  organs  of  respiration,  &c.,  94. 

representing  the  trunk  and  principal  ves- 
sels circulating  the  blood,  &c.,  140. 

external  front  view  of  the  heart,  125. 

relations  of  the  vessels  of  the  heart  and 


lungs,  with  the  right  ventricle  opened, 

127. 
plates  of  Camper's  facial  angle,  247,  248. 
plates  illustrative  of  phrenology,  251. 
showing  disarticulated  bones  of  the  skull, 

259. 
showing  bones  at  the  base  of  the  skull,  261. 
showing  vertical  section  of  8kull,brain,&c. 

264. 
of  the  base  of  the  brain  and  parts  turned 

up,   showing  origin  of  the   cerehral 

nerves,  278. 
plate  of  eye  and  organs,  291. 
describing  transmission  of  light  through 

the  eye,  292. 
of  ear  and  organs,  SOI. 
of  the  pelvis,  387. 

PLETHORA,  167. 

PLEURA 

described,  104. 

their  use  in  respiration,  104. 

diseases  of,  104, 122. 

PLEURITIS,  or  PLEURISY,  122. 

PLEXUSES,  28L    See  Nerves. 

PNEUMA  THORAX,  12a 

PNEUMONIA,  120. 

POISONS, 

importance  of  chemistry  in  detecting,  4^ 
administering  of,  what  an  offence  at  law, 

7,  n.  (jc.) 
presence  of,  in  the  blood,  150. 
appearance  of,  in  stomach,  193. 

POLICE,  MEDICAL, 

importance  of  establishing,  4. 

POMUM  ADAMI,  94 

PONS  VAROUI, 

plates  showing  situation  of,  278, 

PORTIO  DURA, 

origin  of  this  nerve,  278. 

PORTIO  MOLLIS, 

plate  showing  origin  of  this  nerve»  278. 

PREGNANCY.  See  Conceptian,  Generaium. 

parts  incidental  to  fcetus,  401. 
successive  progress  of  fostus  during,  403 

to42L 
result  of,  408. 

exercise  and  regimen  during,  411. 
preparations  for  delivery,  411. 
importance  of,  in  judicial  inquiries,  411. 

PRESCRIPTIONS. 

propriety  of  writing  them  in  Latin,  con- 
sidered, 10, 11. 
arguments  for  and  against,  10, 11. 

PRIEST.    See  Ages. 

at  what  age  may  be  admitted,  442. 

PROCREATION.    See  Conception. 
age  at  which  it  commences,  384. 
of  male,  384 
of  female,  884. 
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PROCREATION— cofiHniiei. 
laws  afiecting,  361. 
when  capacity  ceases,  885,  442. 

PROSTATE  GLAND,  340. 

PUBERTY, 

change  of  voice  at,  06. 

age  of,  in  males,  .383,  384,  441. 

in  females,  383,  394,  441. 

importaoce  of  education  about  time  of,384. 

PUDENDUM,  390.    See  Generation. 

PULMONARY  APOPLEXY,  122, 124. 

PULMONARY  ARTERY, 
described,  101,  ISO,  141. 
its  use,  103. 
exhalations  of,  103. 
its  dimensions,  130. 
plates  of,  94,  125, 127,  140. 
plates  of,  opened,  127. 
semilunar  valves  of,  127. 

PULMONARY  CATARRH,  or  BRONCHI- 
TIS, 
described,  121. 
when  termed  asthma,  121. 
when  emphysema,  121. 

PULMONARY  CONSUMPTION,  120, 121. 

PULMONARY  VEINS, 
plates  of,  125, 127. 

PULSATION, 

why  none  in  the  veins,  149. 

PULSE, 

how  felt,  144. 

state  of  health  ascertained  by,  144. 

PUPIL,  29a    See  Eye. 

PUTREFACTION, 

resistance  of,  considered,  40, 46. 

of  the  blood,  16L 

at  what  time  after  death,  443. 

PYLORUS, 

of  stomach,  described,  185. 

QUICKENING.    See  Generation. 

time  of,  from  16th  to  20th  week,  405. 
how  ascertained,  405. 
law  respecting,  406,  438. 
when  it  takes  place,  406,  438. 
procuring  abortion  after,  406,  438. 

QUICK  WITH  CHILD, 

when  jury  of  matrons  will  be  impanelled 

to  try,  406. 
consequence  of  plea  of  pregnancy,  406. 

QUIESCENCE  OF  MIND, 

essential  to  health,  310  to  372,  470. 

RAGE, 

effect  of,  on  the  mind  and  health,  318. 

RANCOUR, 

effect  of,  on  the  mind  and  health,  318. 

RAPE, 

law  of;  381. 

principles  on  which  it  proceedi,  381. 


RAPE—^ontinved. 

distinctions  respecting,  381. 
enactments  respecting,  382,  397. 
what  deemed  sufficient  proof  of,  382, 397. 
earpediency  of  alteration  of  law,  382. 
males  under  the  age  of  14  cannot  commit 
crime  of,  383. 

RATIONS  TENURiE, 

infant  when  liable  for  not  repairing,  441. 

REACTION, 

operation  of,  described,  44 

REASON.    See  Mini, 
defined,  332. 
power  of,  332. 
false  reasoning,  332. 
power  of  limited  in  idiots,  &c.  382. 

RECREATION, 

essential  to  health,  466. 

legislative  enactments  respecting,  467. 

RECTUM, 

meaning  of  term,  7,  8. 
its  technical  application,  8. 
administering  nutriment  through,  181. 
description  of,  209. 
diseases  of,  209. 
injuries  to,  209. 

RED  GLOBULES, 
in  the  blood,  162. 
presence  of  accounted  for,  162. 
health  of  body  indicated  by,  162. 
quantity  of,  162. 
composition  and  properties  of,  162. 

REGION. 

meaning  of  term,  7, 9, 10,  37. 

divisions  of  parts  of  the  human  frame  into, 
37. 
RELIGION  AND  MORALITY, 

influence  of,  considered,  367  to  372. 

RENAL  CAPSULES, 
view  of,  plate,  140. 

RENAL  VEIN, 

view  of,  plate,  140. 

REPULSION, 

of  atoms  in  the  human  frame,  14. 

RESENTMENT, 

effect  of,  on  the  mind  and  health,  318: 

RESINOUS  SECRETION, 
described,  235. 

RESPIRATION, 

organs  of,  described,  31,  34,  92,  93. 
one  of  the  principal  vital  functions,  31, 

32,34. 
general  view  of  the  function  of  respiration, 
92. 
I.  Enumeration  of  organs  and  parts,  93  to 
103. 

1.  Nostrils,^ 

2.  Mouth,  94. 
a  Os  Hyoides,  94. 

injuries  to,  96. 
plate  o(  94. 
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BSSPIRATION— continued. 

4.  Larynx,  95. 

5.  Glottis  and  epiglottis,  05. 

plate  of,  94. 

6.  Cbordie  vocales,  96. 

speech,  voice,  6lc,  95. 
whistling,  96. 
how  performed,  96,  97. 
change  of  voice  at  puberty,  97.- 

7.  Trachea  or  windpipe,  97. 

plates  of,  94, 127. 
a  Thyroid  ffland,  97. 

plate  o^  94. 
9.  Thorax,  98. 

10.  The  diaphragm,  98. 

diseases  and  injuries  of,  99. 

11.  The  bronchial  tubes,  99. 

plate  of,  127. 

12.  The  lungs,  100. 

plates  of,  94, 127, 140. 
the  mediastinum,  100. 
internal  construction  of,  100. 
dimensions  anci  capacity,  100. 
•    •  contents  of,  101. 
'  bronchial  arteries,  101. 
pulmonary  arteries,  101. 
plate  of,  125, 127. 
exhalation  from,  102. 
colour  of,  102. 
size  and  weight  of,  102. 
motion  of,  102. 
muscles  of,  102. 
nerves  thereof,  102. 

13.  The  pleurae,  103. 
diseases  of;  103. 

II.  The  immediate  and  principal  functions 

of  these  organs^  103  to  IIL 
respiration  defined,  104. 
inspiration,  104. 
expiration,  105. 
use  of,  105. 
quantity  of  air  supposed  to  be  in  the  lungs 

immediately  after  respiration  and  before 

expiration,  105. 
quickness  of  respiration  and  expiration, 

106. 
quantity  of  air  inspired  and  expired  each 

time,  107. 
^'rect  eQeets  of  respiration  on  the  blood, 

loa 

summary  of*  efiects,  1P6. 

eflects  of  atmospheric  air  on  respiration, 

108, 109. 
surrounding  air  essential  for  life,  110. 
ccDsequences  of  suspension  of  respiration^ 

111. 
direct  effects  of  respiration.  111. 
CQDtribates  to  the  circulation,  112. 

nL  Remote  Functions  and  Utility^  112. 
Ist  In  producing  heat,  and  regulating 
the  temperature,  112  to  117.     I 
ordinary  temperature  of  mankind, 
113. 
2dly,  In  preserving  the  contractility  of 
the  muscles,  113. 


RESPIRATION— conlt>i««</. 

3rdly,  In  preventing  decompisitioo, 

114. 
4thly,  In  completing  aasimilatioo,  114. 
5thly,  In  the  formation  of  the  voice,  &c. 
1J5. 
and  production  of  other  sounds,  as, 

115. 
sighing  and  groaning,  1^15. 
yawning  and  gaping,  115. 
sucking,  115.' 
panting,  116. 
straining,  116. 
coughing,  116. 
wheezing,  116. 
sneezing,  116. 
laughing,  117.    ' 
weeping,  crying,  or  sobbings  117, 
hickiip,  117. 
vomiting,  belching,  and  retching, 

117. 
snoring,  .117. 

IV.  Of  defects^  diseases^  and  injuries^  affect" 

ing  these  organs,  117. 
of  malformation  of  the  lungs,  117. 
diseases  of,  in  general,  ll£ 

peripneumonia  or  pneumonia,  118L 
phthisis  pulmonalis,  118. 

preventives  and  remedies,  119. 
pulmonary  catarrh  or  bronchitis,  120L 
when  termed  asthma,  120. 
when  emphysema,  120. 
hemoptysis  or  pulmonary  apoplexy, 

120. 
dropsy  or  oedema,  120. 
cancer,  120. 
pleuritis  or  pleurisy,  120. 
operation  of^  paracentesis,  12L 
pneuma  thorax,  121. 
angina  pectoris,  121. 
paracentesis,  or  tapping  of  the  tho- 
rax, 121. 
empyema  and  emphysema,  121. 
bronchocele,  or  goitre  ofr  Derbyshire 

neck,  121. . 
empresma  laryngitis  and  cynanche 

laryngea,  121. 
empresma  bronchleminitis  or  croop, 

122. 
injuries  occasioninsf  asphyxia,  122L 
introduction  of  fresh  oxygenated  air 

by  bellows,  122. 
other  injuries,  &c.  123. 
of  transpiration,   evaporation,  and 

transudation,  123. 
REST, 

quantity  requisite,  467. 
enactments  respecting,  467. 
punishment  for  disturbances  to,  468. 

RETCHING,  117, 194 

R£TE  MUCOSUM.    See  Skin. 
description  o(  430. 

RETINA.    See  Eye. 
of  eye,  described,  295. 
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RBTINA— coiiftmieii 

ifl  the  principal  aeatof  fright,  295. 
plates  showing  situation  of,  292. 

REVENGE, 

efibct  of,  oa  the  mind  and  hcaltB,  818. 

REBS,  61,  71. 

plates  ofi  54, 140. 
described  61,  68,  71. 
muscles  o(  71. 

RIGHT  LUNG, 

view  of,  in  plates,  04, 140. 

SACRO  ISCHIATIC  NOTCH, 
plate  of,  987. 

SACRUM, 

plate  showing  it,  387. 
description  of,  74, 388. 

SALINE  SECRETIONS,  235. 

SALIVA, 

described,  177. 
its  utility,  177, 181. 
secretion  of,  178. 

Suantity  secreted,  178. 
ifibrs  from  pancreatic  juice,  217. 

SALIVARY  GLANDS, 
described,  176. 

are  little  liable  to  disease,  177. 
mumps,  177. 

SALTS, 

presence  and  utiliWof,  in  tbe  blood,  155. 

utility  of,  in  food,  456. 

therefore  exempt  from  taxation,  456. 

SANGUINEOUS  TEMPiaiAMENT, 
described,  50. 

SCAPULA^  or  SHOULDER  BLADE, 
description  of,  72. 
plate  showing  situation  o^  54. 

SCIENTIFIC  TERMS, 

necessity  for  the  proper  use  of,  6. 
SCROTUM,  240,  379. 

SECRETION,  FUNCTION  OF, 

L  D^nUion  and  deacripHon  of,  231. 
process  of,  described,  231. 
a  principal  ▼!(■!  function,  32. 

EL  Organs  of  secretion,  82, 282, 242L 
are  but  little  known,  231. 

5 lands  of  secretion,  232. 
escription  o^  232. 
nerves  of,  232. 
conglomerate  glands,  288. 

IIL  The  different  tecreiionB,  2aS  to  2S&. 
their  useful  purposes,  21. 
description  o(  29S, 

influence  of  the  nenres  on  Becretion,238w 
enumeration  of,  284, 285. 

1.  The  aqueous  described,  284,  431. 

2l  The  aUmminous,  234. 

a  Mucous,  284. 

4.  Gelatinous,  234. 

5.  Fibrinous,  284. 

6.  Oleaginous,  235. 
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SECRETION,  FUNCTION  OF,  conUnued. 
The  different  secretione,  continued, 

7.  Resinous,  235. 

8.  Saline,  235. 

IV.  Diseases  of  in  general,  236, 
V.  The  kidneys  and  organs  of  secretion  of 
wrine^  4*c.  235. 
the  kidney  described,  235. 

use  and  functions  of,  236. 

diseases  of,  237. 

injuries  to,  237. 

glands  of,  237. 
the  ureters,  238. 

described,  238. 

use  and  function  of,  238. 
the  bladder,  238. 

described,  238. 

diseases  of,  239. 

injuries  to,  289. 
the  urethra,  239. 

described,  289. 

differs  in  the  sexes,  239. 

its  utility,  239. 

diseases  of,  240. 
the  prostate  ffland,  240. 

described,  240. 
the  scrotum,  240. 

described,  240. 

diseases  of,  240. 
secretion  of  urine,  24L 

importance  of,  241. 

diseases  of  urine,  241. 

deviations  from,  241. 
VL  T%e  skin  an  important  organ  of  430, 
43L 

SECRETIVENESS, 

organ  of,  described,  254.  See  PArenolo^. 

SELF-ADJUSTMENT,  48,  44. 

SELF-ESTEEM, 

organ  of,  described,  254.    See  Phreno- 

SEBfEN.    See  Generation. 
described,  879. 
secretion  of,  880. 
when  it  commences,  384. 
aninudcules  in,  880. 
how  absorbed,  393. 
existence  of,  in  female  disputed,  893. 

SENSATIONS, 

vital  power  of,  described,  45. 
nerves,  the  instrument  of,  275. 
of  sensations,  generally,  310. 
skin,  an  organ  of,  432. 

SENSES.    See  Nervous  Function. 

of  the  external  senses  in  eeneral,  288, 810. 
importance  of  the  knowkdge  of,  288. 
as  well  legally  as  medically,  288. 
enumeration  of  external  senses,  287a. 
consequences  of  loss  or  injury  to,  288^. 
nerves  convey  external  senses  to  brain, 

288*. 
several  senses  considered,  291. 
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SENSES— tfMKiNHtfd. 
1.  Sight,  201. 

organs  o^  SOOl     See  Eye$t 

SighL 
geDeral  obeervatiooB  reepectiog, 

290  to  300. 
description  of,  300. 
2L  Hearing,  90L    See  Ear$t  Hear-- 
ing. 
organs  of,  301  to  904. 
a  Smeil,  904.    See  SmdL 

sense  and  organs  of,  904. 
4.  Taste  and  tasting,  906.  See  TomU. 

sense  and  organs  of,  906. 
6l  Touch  and  external  feeling,  306. 
organ  of,  306, 307.  See  Tmick. 
a  Motion,  30a 
7.  Speech  and  voice.    See  Speech, 

SENSIBIIJTY,  46. 

SENSITIVENESS,  45. 

power  of,  considered,  45. 

SENSORIAL  NERVEa    See  Aerves. 
described,  275. 
etiameratioo  of;  278. 
plate  showing  origin  of,  279. 

SEN$ORIUM.    See  AervoKt  JVmdiofi. 
descnbed,  246, 272. 

is  the  commoD  centre  of  perception,  272. 
communicatioo  of  nerves  to,  278. 

SERUM,  27, 169.    See  AOumen. 

SEVEN.    Seeil^es. 

divisions  of  time  by,  436,  437. 

SEX, 

of  child,  importance  of  aseeitaiaiii&  976, 
419. 

SEXUAL  DESIRE,  271, 380, 39L 

SHORT  BONES,  50,  6a    ^w  SkdeUm. 

SHOBT^IGHTEDNESS^ 

described,  20a 

occasion  of,  2061 

is  generally  hereditary*  296k 

SHOULDER  BLADE,  79L    See  SoapfOa. 

SHOULDER  JOINT, 
described,  73,  74. 
its  liability  to  dislocatton,  74. 
plate  oC  moved  by  biceps  muscle,  86w 

SIGHING,  114. 

SIGHT.    SeeEue. 
organ  of,  290  to  90a 
plates  exp1ainin|[,  291. 
general  observations  respecting^  292. 
nort  sad  tonff-sigiitedBeis,  ^9k 
■qainting,  298. 
essentiak  to  preserve,  206L 
defects  o<;  900. 
liow  it  aftcts  evidenee,  90a 
iitelity  and  likeMB%  9001 

SIZBi 

Qfgaii  oQ  described,  254.    See  Phreno- 


SKELETON  and  BQHS&    See 
platet  of  entins  ^eleton,  64^ 
of  disarticulated  bones  of  the  h«d»  2Sa 
of  bones  at  base  of  skull,  26L 
of  sectioB  of  head,  264. 
of  vertebral  column,  987. 
of  pel  vis,  987. 

is  composed  of  abont  260  bones^  14v  56L 
list  or  Uble  of,  54,  68. 
h  Of  the  ikeUion  and  bone^  mgener^ 
65  to  76. 
JFVrsf,  In  eonpeikMi  wiih  thew  joiotB  and 

the  miHoleB  and  tcndoes,  6& 
iSecondly,  Importance  of  the  knowledge 

of  bones,  56, 57. 
to  lawyers  as  well  as  medical  men, 

56,57. 
Thirdly^  General  ntility  of  bones,  (T7. 
FourUdu^  Form  and  sevetal  sorUof  boae% 

5a 

1.  Long  bones,  58. 

2.  The  short  leqad  bonesi  5a 
a  Flat  bones,  59. 

4.  Mixed  benes^  50. 
sur&ces,  eannenee%  and  depres- 
sions, 50. 
Fifthly^  Structure  and  eomposition  of 
bones,  50. 

results  of  experimenti,  60. 

gelatine  and  cartilage  defined,  6L 

marrow,  61. 

other  oily  matter  in  bones^  61. 

arteries  and  veins  in  bones^  62L 

absorbent  and  secernent  vessels  in 
bones,  62. 

nerves  in  bones^  62» 
Biaahly,  Vitality  of  bones,  62. 
Seventhly,  Of  the  periosteum  ofbones,  62L 
EightUy,  Progress  of  ossification  and  re- 

production  of  bone  or  calla^  62l 
NtnUUy,  Defects  and  diseasee  m  bone,  69L 

caries,  65. 

necrosis,  65. 

exostosis,  66i 

^ina  ventosa,  66. 
Tenthly^  Injuries  to  honest  60i 
JBIeosnlUy,  The  number  and  names  of 
bones  in  partioalai,  66^  6T. 

table  ofthe  bones,  68. 

bones  of  the  oraniwa^  deasiibed,  69L 

lower  jaw,  60. 

the  teeth,  70. 

the  ^pine,  70. 

the  ribs,  7L 

consideration  ofthe  hopes  of  the  up- 
per extremity!  71* 

scapulatTX 

humerus  and  ahonlder  jqiBt,  79. 

olavides  or  oollar  bones,  79. 

dialoeation  of  sboolder  joint,  74. 

arms,  shooUer,  74. 

elbow,  7^ 

fimann,  7^ 

thewriiiL74. 

hand  and  nngera,  74. 
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SKELETON  and  BOIIEB--conHttiiei2. 
the  pelvis,  74. 
the  hip-joint,  75u 
the  thigh  bone,  75. 
the  kneefl,  75. 
the  knee  joint,  75. 
the  patella  or  knee-pan,  75u 
the  leg,  76. 

the  tendon  Achilleii  7& 
arch  of  foot,  76. 
IL  Of  Svnd^mology,  or  the  deicH^ion  of 
lie  ligaments  and  the  structute  of 
joints  in  general^  77. 
Firiti  Of  ttie  different  deecriptions  of 
joints,  77. 

1.  Diarthroeis,  dr  roo?eable,  77. 

1.  Enarthrodis,  or  ball  and  sock- 
et, 77. 
fL  Ginglimas,  or  hinge4ike,  77. 
a  Planiform,  77. 

2.  Sympfa^sisi  or  union  by  cartilage, 

as  m  vertebroB,  77. 

3.  SynartbrosiB,    or    immoveable 

joints,  77. 

1.  Sutures,  77. 

2.  Harmony,  77. ' 

3.  Gomphosis,  77. 
Secondly,  Of  cartilages,  31,  7a 

resemble  ligaments^  76. 
bat  differ  in  some  particulars,  78. 
Thirdly,  Of  synovial  membranes,  and  the 

burste  mucosc,  79. 
Fourthly,  Of  ligaments,  90. 
Fifthly,  Of  diseases  of  joints,  80. 
Sixthly,  Of  injuries  to  joints  find  disloca- 
tions, 80. 
Seventhly,  References  to  each'  joint  in 
particular,  80. 
Ul  Of  the  muscles  and  tendons,  81  io  01. 

See  Myology. 
IV.  Of  the  nerves  subservient  to  molion^Bl. 

See  Neurology. 
SKIN.    See  Integuments. 
L  The  skin,  its  several  layers  and  composi- 
tion, 426. 
importance  of  as  regards  healthy  436, 
blood  vesaels  and  nerves  of,  426. 
of  what  composed,  427. 
utility  of,  427. 
three  distinct  layers  of,  427. 

1.  Epidermis  or  scarf  skin,  427. 
is  the  external  covering,  427. 
may  be  separated  from  the  other 

skin,  427. 
has  no  blood  vessels  of  nerves,  427. 
chemioEd  composition  of,  427. 
its  use,  427. 

2.  Middle  ekin,  or  rete  miiteomimi 

«27. 
aescnpcion  oi,  voo* 
exists  in  Europeans  as  in  ntagtoes, 

42a 
colour  of,  42a 
varies  in  diflbrent  natioDa^  42a 


BKIN— ^continued. 

a  The  cutis  vera,  or  true  skint  429. 
description  of,  429. 
sensibility  c£,  429. 
blood  veeaels  and  nerves  in,  429. 
is  the  seat  of  touch  and  senaition, 

429. 
the  use  and  properties  of,  429. 
chemical  composition  o(  480. 
diseases  of  the  skin,  480. 
injuries  to,  430. 

operation  of,  9  Gea  4.  c.  81,  &  12,  as  to, 
430. 
IL  The  functions  of  the  skin,  4S0. 

1.  As  a  secreting  organ,  481.    See  flfe- 
cretion. 

its  importance  in  this  respect,  481. 
quantity  secreted,  431. 
danger  of  checking  it,  431. 

2.  As  an  organ  of  absorptioUf  431. 
its  importance,  431. 
administering    food    and     medicine 

through,  481. 
a  As  an  organ  regulating  the  heat  of  the 

body,  432. 
4  As  an  organ  of  sensation  and  touch, 

432. 

SKULL.    See  Cranium,  Head. 
described,  36,  68, 69,  244  to  9da 
bones  of,  260. 
p]atcs  of,  54. 

plate  of  disarticulated  bones  o(  259. 
oescription  of,  259. 
plate  of  base  of,  261. 

vertical  section  of,  264. 

SStJLL  CAP.    See  Oantum,  SkuU. 
bdhes  of,  described,  260. 
plate  of,  259. 

SLEEP, 

essential  to  health,  467. 
quantity  requisite,  467. 

SMALL  INTESTINES, 
plale  showing  them,  94. 
described,  201  to  206. 
the  small  intestines  in  particular,  201. 

SBif^LL.   See  Nose,  NostriU. 
seAse  of,  described,  304. 
organs  of,  305. 

Schtfeiderian  membraiie,  305. 
blood  Vessels  aud  nerves  of,  305. 
law  respecting  offensive  smells,  &c.  805. 
eflfect  of  habit  as  regards' nuisances,  469. 

SNEEZING,  lia 

SNORING,  117. 

SOBBING,  lia 

SOFT  PALATE,  1^6, 181. 

SOLIDS, 

composition  tiC  in  the  human  flame,  22L 
nfe  derived  from  the  fluids^  22L 
difibr  in  degrees  of  cohesion,  22. 
principal  varieties  of,  consideced,  2SL 
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SORROW, 

efiect  of,  on  the  mind  and  health,  317. 

SOUL,  367.    See  Conscienee,  Mind. 

its  immortality,  370. 

efibcta  of  religion,  STTO. 

oonseqaenoes  ofthe  absenceof,  370. 
SOUNDS.    ScejBflM. 

how  conveyed  to  the  brain,  301. 

echoes,  how  produced,  301. 

SPECTRES, 

supposed  appearance  of,  accounted  for, 
297. 

SPEECH,  05. 

organs  of,  05,  06. 

considered  as  a  seventh  sense,  287, 30a 

operation  of,  described,  306. 

defect,  diseases,  &c.  affecting,  308. 

as  regards  evidence,  308. 

SPHENOID  BONE, 
described,  26a 
plate  of,  250. 

SPHINCTER  ANI,  207. 

SPINA  BIFIDA,  64. 

SPINAL  BRAIN,  278.    &ee  Brain. 
SPINAL  CORD, 

described,  273, 245. 

is  a  continuation  of  the  bfain,  273, 275. 

injuries  to,  273. 

SPINAL  MARROW^  27a 

SPINAL  NERVES,  275.    See  Nerves. 

SPINA  VENTOSA,  66. 

SPINE  or  BACK  BONE» 
bones  of,  68. 
plate  showing,  54,  387. 
structure  of,  described,  70. 
its  elasticity,  70. 
its  flexibility,  70,  7L 
its  flexibility  and  strength,  7L 
injuries  and  diseases  of;  71. 

SPLANCHNOLOGY,  52. 
SPLEEN, 

plate  showing,  04. 

organ  of,  described,  218. 

use  or  function  of,  218. 

diseases  of,  210. 

injuries  to,  210. 

SQUINTING, 

described,  208. 

suggested  cure  for,  298. 
STAPEDIUS  MUSCLE, 

plate  showing  situation  of,  301. 
STAPES, 

plate  showing,  301. 

STERILITY, 

considered,  377. 

\eml  consequences  of,  377  to  380. 

when  grounds  of  divorce,  377  to  880. 
STERNUM, 

plate  of,  54. 


STERNUM--«ofiltiiitedL 
description  of,  7a 
fracture  of,  66. 

STILL-BORN, 

punishment  for  concealing  child,  414^ 
STOMACH.    Bee^ettim. 

plate  showing,  94. 

description,  185. 

shape  of,  185. 

orifices  of,  185. 

coats  of,  186. 

blood  vessels,  &c.  of,  166. 

nerves  of,  187. 

position  of,  187. 

|[astric  juice  of,  187. 

time  and  'course  of  digestion,  in  191. 

gas  and  air  in,  191. 

peristaltic  motion  in,  190. 

appearance  of,  in  various  states^  198^ 

disorders  of,  lOa 

in  vases  of  poisoning,  19a 

nausea  in,  19a 

Ktehtng  in,  194. 

vomiting,  194. 

eructation,  195. 

belching,  195. 

other  diseases  of,  195. 

injuries  to,  196. 

hunger  of,  196, 

of  food  and  drink,  198,  454  to  46& 

STRAINING,  115. 

STYLOID  PROCESS, 

plate  showing  situation  of,  30L 

SUBCLAVIAN  ARTERY,  142. 

SUBCLAVIAN  VEINS, 
plates  showing,  94, 140. 

SUCKING,  115. 

time  of,  4ia 
SUICIDES, 

inadequacy  of  motive  for,  810,  3ll. 
legal  consequences  of,  354. 
burial  of,  354. 

SUNSHINE, 

effect  of,  on  health,  447. 

SUPERPOETATION, 

law  of  primogeniture  in  cases  of,  430. 
SUPERIOR  CAVA, 

view  of,  plates,  125, 127, 140. 

termination  of,  140. 
SUPERIOR  MAXILLARY  BONE,  259. 

plates  of,  54, 250. 

SUPERLABIA,  30L    See  Gfenerattoii. 
SURGERY, 

meaning  and  derivation  of  term,  2. 

science  of,  described,  2. 

knowledge  of  pathology  requisite^  2L 

works  reconunended  to  students,  & 

SURPRISE, 

efiect  of,  on  the  mind  and  health,  316. 

SURVIVORSHIP, 

how  proved  in  law,  443. 
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SUSPICION, 

efiect  of;,  on  the  mind  and  health,  818. 

SUTURES/261. 

platee  of,  54, 250, 26L 

nature  of,  77. 

sutures  of  skull,  263. 

of  child,  bend  or  give  way  in  hirth,  412. 

SYMBIETRICAL  STRUCTURE, 

of  human  frame  considered,  35  to  40. 

SYMPATHETIC  NERVE,279.  See  NerveM. 
bltmhing,'260. 

SYMPHYSIS,  77. 

SYMPHYSIS  PUBIS, 
plates  of,  54, 887. 
separate  at  birth,  889. 

SYMPTOMATOLOGY,  257. 

SYNARTIHtOSIS, 
described,  77. 

1.  Suture,  77. 

2.  Harmony,  77. 
8.  Gomphosis,  77. 

SYl^^)ESMOLOGY  or  JOINTa  See  Jbtfitt. 

Slates  of,  54, 250, 887. 
escribed,  81. 

is  a  descriptjon  of  .the  ligament  and  struc- 
ture of  joints,  51, 77. 
^rft.  Of  iho  difibrent  description  of  joints, 
V7. 

1.  Diarthrasis  or  moveable,  77. 

1.  Eoarthrosis  or  ball  and  sdckdt,  77. 

2.  Ginglimus  or  hinge-like,  77. 

3.  Planifbrm,  77. 

2.  Symphysis,  or  union  by  cartilage,  as  m 

▼ertebre,  77. 

3.  Synarthrosis  or  immoveable  joints,  77. 

1.  Sutures,  77. 

2.  Harmony,  77. 

3.  Gomphosis,  77.. 
Secondly^  Of  cartilages,  78. 

Thirdly^  Of  synovial  membrane  sihd 
burse  mucoss,  70. 

Fourthly,  Of  ligaments,  80. 

FifMy,  Of  diseases  of  joints,  80. 

Sixthly,  Of  injuries  to  joints,  and  disloca- 
tions of,  80.  ^ 

Sevenihlyf  References  to  enumeration  of 
all  the  particular  jomts,  80. 

SYNOVIAL  ilEMBRANES,  7a 

TABULA  VITREA,  200. 

TASTE.    See  ZKgeteiofi. 
omns  of,  17a 
where  situated,  806. 
diseases  and  injuries  to^  806. 

TEARS, 

secretion  of,  described,  Tffl. 

TECHNICAL  TERMS, 

necessity  for  the  use  of,  6. 
are  generally  derived  ftom  the  Greek  or 
Latin,  6^  7. 


TECHNICAL  TEBMB^r^mHmua. 
or  according  to  their  discoverers,  6^7. 
impropriety  of  changing  thenv7« 
unless  a  new  nomenclature  prescsibed  and 

enforced,  8. 
absurdity  of  adopting  obscnre  termsb  0^ 
simplicity  recommended,.  9l 
expediency  of  continuing  Latin  nrescrip- 

tions^lO,lV 

TEETH, 

enumerated,  68. 

description  and  utility  ofi  70, 174. 

second  dentition,  70. 

neglect  of,  prejudicial,  70^  174. 

plate  of,  260. 

TEMPER,  810. 

TEMPERAMENT, 
defined  40, 16a 

the  tonic  is  the  perfect  teaipemaMiit,  4R, 
deviations  from,  40. 
enumeration  of  deviations,  50^ 

sanguineous,  50l 

phlegmatic  50. 

choleric  50. 

melancholic  50. 

liervoos,  50. 
how  these  deviations  may  be  modified,  60. 
efi!ect  of  deviations,  51. 
their  legal  eflects,  51. 

TEMPERAtURE.    See  TenwermnmU. 

reffulated  by  respiration,  112. 

ordinary  temperature  of  mankind,  118, 
160. 

efifects  of,  on  the  blood,  169. 

cause  of  diflferent  degrees  oC  in  mankind, 
155, 169. 

difibrence  between  temperature  and  tem- 
perament, 16a 

TEMPORAL  bones; 

described,  264. 

platesshowing  mastoid  process o(54|26L 
TENANT  BY  THE  COURTESY, 

law  when  birth  by  Ccsariaa  operation, 
489. 

TENDON  ACHILLES,  76. 
TENDONS, 

described,  81, 89. 

their  utility,  89. 

have  no  visible  nerves^  80. 

are  rasensibic  80. 

their  chemical  compositiop,  80. 

diseases  of,  80, 90. 

injuries  tc  00. 

nsmes  ot,  90^  91. 

TENTORIUM, 

described,  264, 271. 
its  use  264,  26a 

TERROR, 

eflbct  of,  on  the  mind,8ia 

TESTICLES, 
described,  879. 
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TESnCLlS--coti7tni»f(!. 
one  of,  in  procreation,  ST9. 

THIGH  BONES, 

plate  of  54. 

described,  eS,  75. 
TIttRST, 

described,  195. 

came  ot,  195. 

drink  proper,  459, 460. 

THORACIC  DUCT, 
deeeribedt  229. 
it8nti1ity,229. 
injuries  to,  229. 
view  of  plate,  140. 

THORAX  or  CHEST, 
described,  34, 97. 
'    contains  the  organs  of  cifenl&tMB  and 
piration,  34. 
in  on  in  tespinitjon,  96. 
wonnds  and  injuries  lo^  128b 

THROAT, 

description  o(  97. 

wonnds  and  injuries  tOi  128. 

THYROID  GLAND, 

Slate  showing  the  two  lobes,  91 
escribed,  97. 
its  use  unknown,  97. 

TIME, 

organ  of,  described,  254.    See  Phretuh 
Togy. 
TONGUE.    See  TasU. 
described,  174. 
chief  organ  of  taste,  174 
its  use  in  mastication,  175. 
IbSB  of,  175. 
diseases  o(  175. 
injuries  to,  175. 

TONIC  TEMPERAMENT, 

regarded  as  the  perfect  state  of  human 

frame,  49. 
deviations  fVom,  49, 50. 

how  may  be  modified,  50. 
€&ct  of,  51. 
legal  effects  of,  51. 
TONSILS, 

description  oC  176. 

utility  of,  176. 

liability  of,  to  disease,  176. 

TOUCH, 

sense  of,  306. 
described,  306. 
organ  or  seat  of,  306. 
the  skin  an  organ  of,  432. 

TRACHEA,  THROAT,  or  WINDPIPE, 
plate  of,  94,  127. 
deacribed,  97,  96. 

one  of  the  orjfans  of  respirationt  97. 
wounds  and  injuries  to,  123. 

TRANSFUSION, 

of  blood,  when  proper,  168. 

TRANSPARENT  CORNEA.    Sec  Etfe. 
described,  296. 


TRAVELLING, 

advantages  of,  to  beaMi,  44a 

TRESSORIA, 
described,  390. 
ancient  law  respecting,  990. 

TRIAL, 

posCponeinenC  oi,  to  render  witaesi  oom- 

potent,  865. 

TRICUSPID  VALVE^ 
view  of,  plate,  127. 
came  columnae  attached  to  it,  127. 

TRIGEMINI.    SeeiVeroef. 

described,  278. 

plate  showing  origin  o(  278^ 

TRITURATION, 

act  of,  described,  180. 

TRUNK, 

^described,  34. 

symmetrica]  stmctarb  o(  8ft. 

list  of  bones  of,  68. 

TUBER  ANNULARE, 

plate  showing  situation  o^  SflB. 

TUNICA  ARACHNOIDEA^aeSi  SeeArmA' 

MOSS. 

TUNICA  T)ECIDUA«.4a2. 

TWENTY-ONE, 

attaining  age  of!  wh6n,442. 

TWINS, 

law  of  primogeniture,  in  cases  a(  489. 

TYMPANUM.    See£ar. 

plate  showing  cavity  oi;  SOL 

described,  3(& 
UMBILICAL  CHORD,  401. 

UNWHOLESOME  FOOD, 

contaminates  the  chyle,  &c  198, 456. 
UPPER  EXTREMITY, 

bones  of,  described,  68|  70  to  72. 
UREA, 

secretion  of,  286. 
URETERS, 

described,  238. 

use  and  function  of,  236. 

URETHRA, 

described,  239. 

differs  in  the  sexes,  239. 

URINE.    See  <Sscrefioftf . 

secretion  o£,  235  to  242. 

evacuation  o(^  essential,  235, 24L 

kidne3rs  the  organs  of  secretion  of,  285. 

process  of  secretion  and  evaeuatiooi  985 
to  242. 

importance  of  duesecretioB  and  discharge, 
24L 

diseases  oft  841. 
UTERUa    See  Generatum. 

described,  302. 

dimensions  of,  392. 

membranes  oC  Affl. 

shape  and  situation  of,  during  pregMocy, 

4oa 

tJVULA,  176. 
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VAGINA^ 

deflcription  of,  902. 

sitaatioD  oC  392. 

its  use  io  generatioot  902. 

VARICES,  140. 

VARDC,  140. 

VASA  DEFERENTIA,  879. 

VEINS, 

of  heart,  described,  190. 

deecribed,  147  to  160. 

namberofl47. 

their  use  in  circolation,  147. 

valyes  of,  1^. 

ibrm  of,  14a 

their  capacity  greater  than  arteries,  148. 

branches  of,  1&. 

no  pulsation  in,  140. 

why  bleedinffperformed  in,  149. 

veoa  cava,  197, 140. 

diseases  of,  149. 

injuries  to,  150. 

enumeration  of,  150. 

circulation  of  blood  through,  165.    See 
Biood^  drculaHon. 

VELUM  PENDULUM  PALATI,  17a 
VENERATION, 

orffan  of,  described,  253.    See  Phretuh 

YENM  CAViE, 

Slates  showing,  125, 127, 14a 
escription  of,  187. 
where  situated,  140. 
course  of,  140. 

VENiE  INNOMINATE 
view  of,  plate,  140. 

VENTILATION, 

esBential  to  health,  447  to  450. 
of  rooms  recommended,  449. 
of  beds  and  bedding,  452L 

VENTRICLES, 

plates  showing,  94, 125^  127, 14a 

of  heart,  described,  128. 

their  use,  129. 

▼alves  of,  129. 
VERTEBRfi, 

plates  of,  54,  967. 

seldom  dislocated,  00. 

but  may  be  fractured,  00. 

unites  by  cartilaginous  or  ligamentous 
union,  66. 

bones  of,  6a 

VESlCULiB  SEMrNAI.£S, 
described,  979. 

VESTIBULE  OF  EAR, 

plate  of,  80L 
VIRGINITY, 

agns  0^  898, 999. 


VIRGINITY— conftntieir. 

law  respecting  rape,  907. 
VISCERA.    See  Intettinea^  DigetUon, 

VITAL  FUNCTIONS.   See  FunctioM,  Vi- 

ttd  Powers. 
described  and  enumerated,  91,  52. 
how  afiected  by  passion  or  disease,  &c. 

99,94. 

VITAL  POWHERS, 

of  human  frame,  considered,  40. 
First,  Life  defined,  40. 
power  of  resisting  putrefaction  consider- 
ed, 40, 41. 
peculiar  powers,  &c.,  of  ritality,  42. 
perpetual  change  of  parts,  and  formation 

of  new,  42. 
power  of  restoring  lacerated  parts^  &e. 

42. 
self-adjustment,  49. 
reaction,  44. 
Secondly,  The  power  of  motion  and  contrac- 
tility, 44. 
power  of,  described,  44, 45. 
cause  of  muscular  contractility  consider- 
ed, 45. 
Thirdly,  Sensation,  sensitiveness,  or  sensi- 
bility, 45. 
power,  described,  45. 
combined  view  of  these  powers,  46. 
Fourthly,  The  mental  faculties,  47. 
these  Acuities  described,  47. 
VITREOUS  HUMOUR.    See  Eye. 
described,  295. 

plate  showing  situation  of,  291. 
VOICE,  95, 90a    SeeiS^ecA. 
VOLITION, 

nerves  the  instruments  o(  275. 

VOMITING,  117, 194 
VOYAGE, 

delivery  of  child  during,  420. 
WEEPING,  117. 
WEIGHT, 

organ  of,  described,  254»    See  PhreMh 

WHEEZING,  lia 

WHISTLING,  96. 
WINDPIPE,  97. 

WOUNDS  OF  TEffi  HEART.  See  HeaH. 
are  generally  fatal,  140. 

WRATH, 

efiect  of,  on  the  mind  and  health,  9ia  . 
WRIST, 

described,  74. 

bones  of^  6a 

YAWNING,  115. 

ZYGOMATIC  PROCESS, 
plate  showing,  261. 


THE  Biro. 


'» 


